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Introduction 


The International Residential Code® (ІКС?) establishes minimum requirements for опе- and two- 
family dwellings and townhouses using prescriptive provisions. It is founded on broad-based princi- 
ples that make possible the use of new materials and new building designs. This 2018 edition is fully 
compatible with all of the /nternational Codes? (I- Codes? ) published by the International Code 
Council? (сс? ), including the /nternational Building Code", International Energy Conservation 
Code, International Existing Building Code®, International "Fire Code®, International Fuel Gas 
Code™, International Green Construction Code®, International Mechanical Code®, International 
Plumbing Code™, International Private Sewage Disposal Code", International Property Maintenance 
Code^, International Swimming Pool and Spa Code", International Wildland-Urban Interface 
Code™, International Zoning Code™ and International Code Council Performance Code". 


The I-Codes, including this International Residential Code, are used іп a variety of ways in both 
the public and private sectors. Most industry professionals are familiar with the I-Codes as the basis 
of laws and regulations in communities across the U.S. and in other countries. However, the impact 
of the codes extends well beyond the regulatory arena, as they are used in a variety of nonregula- 
tory settings, including: 


e Voluntary compliance programs such as those promoting sustainability, energy efficiency 
and disaster resistance. 


e The insurance industry, to estimate and manage risk, and as а tool in underwriting and rate 
decisions. 


e Certification and credentialing of individuals involved іп the fields of building design, con- 
struction and safety. 


( ) e Certification of building and construction-related products. 
e U.S. federal agencies, to guide construction іп an array of government-owned properties. 
° Facilities management. 


• “Best practices" benchmarks for designers and builders, including those who are engaged in 
projects in jurisdictions that do not have a formal regulatory system or a governmental 
enforcement mechanism. 


• College, university and professional school textbooks and curricula. 
e Reference works related to building design and construction. 


In addition to the codes themselves, the code development process brings together building pro- 
fessionals on a regular basis. It provides an international forum for discussion and deliberation 
about building design, construction methods, safety, performance requirements, technological 
advances and innovative products. 


Development 


This 2018 edition presents the code as originally issued, with changes reflected in the 2003 through 
2015 editions and further changes approved by the ICC Code Development Process through 2017. 
Residential electrical provisions are based on the 2017 National Electrical Code" (NFPA 70). A new 
edition such as this is promulgated every 3 years. 


Fuel gas provisions have been included through an agreement with the American Gas Associa- 
tion (AGA). Electrical provisions have been included through an agreement with the National Fire 
Protection Association (NFPA). 


| ) This code is founded on principles intended to establish provisions consistent with the scope of a 
residential code that adequately protects public health, safety and welfare; provisions that do not 
unnecessarily increase construction costs; provisions that do not restrict the use of new materials, 
products or methods of construction; and provisions that do not give preferential treatment to par- 
ticular types or classes of materials, products or methods of construction. 
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Marginal Markings 


=æ = Indicates where an entire section, paragraph, exception or table has been deleted or an item 
in a list of items or a table has been deleted from the 2015 edition of the International Code. 


| = Indicates a technical change from the requirements of the 2015 edition of the International 
Code. 


> = Indicates International Code language deleted by Oregon. 
| | = |ndicates a State of Oregon amendment has been made to the International Code. 


Minor changes such as section renumbering and removal of references to International Codes 
are not indicated with a double rule in the margin. 


A single asterisk [*] placed in the margin indicates that text or a table has been relocated within 
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately 
following it has been relocated there from elsewhere in the code. The following table indicates such 
relocations in the 2018 edition of the International Residential Code. 


2018 LOCATION 2015 LOCATION 
R703.3.1.2 R703.11.1.4 


Coordination of the International Codes 


Italicized Terms 


Adoption 


The coordination of technical provisions is one of the strengths of the ICC family of model codes. 
The codes can be used as a complete set of complementary documents, which will provide users 
with full integration and coordination of technical provisions. Individual codes can also be used in 
subsets or as stand-alone documents. To make sure that each individual code is as complete as pos- 
sible, some technical provisions that are relevant to more than one subject area are duplicated in 
some of the model codes. This allows users maximum flexibility in their application of the I-Codes. 


Selected words and terms defined in Chapter 2, Definitions, are italicized where they appear in code 
text and the Chapter 2 definition applies. Where such words and terms are not italicized, common- 
use definitions apply. The words and terms selected have code-specific definitions that the user 
should read carefully to facilitate better understanding of the code. 


The International Code Council maintains a copyright in all of its codes and standards. Maintaining 
copyright allows the ICC to fund its mission through sales of books, in both print and electronic for- 
mats. The ICC welcomes adoption of its codes by jurisdictions that recognize and acknowledge the 
ICC's copyright in the code, and further acknowledge the substantial shared value of the public/pri- 
vate partnership for code development between jurisdictions and the ICC. 


The ICC also recognizes the need for jurisdictions to make laws available to the public. All 
I-Codes and I-Standards, along with the laws of many jurisdictions, are available for free in a 
nondownloadable form on the ICC's website. Jurisdictions should contact the ICC at adop- 
tions@iccsafe.org to learn how to adopt and distribute laws based on the International Resi- 
dential Code in a manner that provides necessary access, while maintaining the ICC's 
copyright. 
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Part I—Administrative 


CHAPTER 1 
SCOPE AND ADMINISTRATION 


PART 1—SCOPE AND APPLICATION 


SECTION R101 
GENERAL 


R101.1 Title. These provisions shall be known as the Oregon 
Residential Specialty Code and shall be cited as such and will 
be referred to herein as "this code." 


R101.2 Scope. The Oregon Residential Specialty Code, as 
adopted by the State of Oregon, Building Codes Division, 
includes portions of the /nternational Residential Code and 
the International Fire Code pertaining to any construction, 
reconstruction, alteration, repair and installation of materials 
and equipment in or part of buildings and structures covered 
under the state building code. 


R101.2.1 Application. The provisions of this code shall 
apply to the construction, a/teration, movement, enlarge- 
ment, replacement, repair, equipment, use, occupancy and 
location of the following: 


1. Detached one- and two-family dwellings and town- 
houses classified as Group R-3, not more than three 
stories above grade plane in height, and their acces- 
sory structures. 


2. Detached owner-occupied lodging houses contain- 
ing not more than five guest rooms. 


3. Residential aircraft hangars as defined in Section 
R202. 


4. Live/work units located in detached one- and two- 
family dwellings and townhouses and complying 
with the requirements of Section 419 ofthe Building 
Code. 


The following uses shall comply with the Building Code: 


1. New “family childcare" uses and new “foster care" 
uses identified in ORS Chapters 329A, 418 and 443, 
located within detached one-family dwellings, shall 
be classified as Group R-3 occupancies. 


2. Congregate living facilities. 


Consistent with discretionary decision-making powers 
granted to building officials, a building official may take 
any action including but not limited to waiving a require- 
ment, modifying a requirement and/or accepting an alter- 
nate method to the requirements of the state building code. 
When waiving or accepting a modification, a building offi- 
cial shall not allow a provision that would create an unsafe 
or dangerous condition regarding fire and life safety, and 
may not enforce requirements that are in addition to the 
state building code except where additional code require- 
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ments are specified by the terms of an alternate method 
approval. 


R101.2.2 Optional local adoption. In addition to the 
work exempt from building permits in Section R105, the 
following items are exempt from building permits unless 
specifically required by а municipality’s local ordinance. 
If a municipality adopts an ordinance to require a permit 
for any of these items, the construction standards of this 
code shall be applicable: 


1. Fences, other than required swimming pool barri- 
ers, constructed of wood, wire mesh or chain link. 
Statewide, fences serving as a swimming pool bar- 
rier, or as a portion of a swimming pool barrier, 
shall require a building permit. A municipality may 
adopt an ordinance to regulate the construction of 
other fences constructed of wood, wire mesh or 
chain link, provided that the threshold established 
for requiring a building permit does not include 
fences that are 7 feet (2134 mm) or less in height. 
A municipality may adopt an ordinance to regulate 
fences constructed of materials other than wood, 
wire mesh or chain link, regardless of height. A 
local height threshold greater than 7 feet (2134 
mm) is allowed, regardless of which materials are 
used. 


2. Retaining walls. Statewide, retaining walls that pro- 
vide safeguards for the users of the buildings, sup- 
port a regulated building or retain material that, if 
not restrained, could impact a regulated building 
shall require a building permit. A municipality may 
adopt an ordinance to regulate other retaining walls, 
provided that the threshold established for requiring 
a permit does not include retaining walls 4 feet 
(1219 mm) or less in height, when measured from 
the bottom of the footing to the top of the wall 
except where the retaining wall supports ascending 
slopes exceeding 3:1 or where the retaining wall 
supports a nonsoil surcharge. A local height thresh- 
old greater than 4 feet (1219 mm) is allowed. 


3. Freestanding radio television and other telecommu- 
nication antennae and towers, not attached to or sup- 
ported by a regulated building. A local municipality 
may adopt an ordinance to require a building permit 
for these structures. 


4. Ground-mounted photovoltaic systems. A local 
municipality may adopt an ordinance requiring a 
building permit for these structures, provided that a 
permit is not required where these structures are 10 
feet (3048 mm) or less in height measured to the 
highest point of the installation and no public access 
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is permitted beneath the structures. A local height 
threshold greater than 10 feet (3048 mm) is allowed. 


5. Tanks that are located exterior to and not attached to 
or supported by a regulated building. 


6. Fixed docks not supporting a superstructure. 


7. Тће design and construction of in-ground swimming 
pools accessory to detached one- and two-family 
dwellings, and individual townhouse dwelling units. 


R101.2.3 Matters not available for local regulation 
under the statutory authority of the state building 
code. While the following matters may be included in the 
published national model code, they may not be regulated 
by the local municipality under the authority of the state 
building code. Any references to these matters in this code 
have been retained for the convenience of the reader. 


R101.2.3.1 Matters outside the statutory authority of 
the state building code. The following matters are out- 
side the statutory authority of the state building code. 
Local municipalities may not regulate these matters 
under the state building code. A municipality may have 
additional authority outside of the state building code to 
regulate these matters locally, where not preempted: 


1. Public utility facilities owned and maintained by 
the serving utility. 


. Abatement of nuisances and dangerous buildings. 
. Demolition. 

. Floating structures. 

. Floating docks. 

. Transitional housing accommodations. 
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. Administration and implementation of a National 
Flood Insurance Program (NFIP). 


8. Mechanical equipment not specifically regulated 
in this code. 


R101.2.3.2 Matters preempted by the state building 
code. The following matters are not adopted, are pre- 
empted by the state building code and may not be 
adopted by a local municipality: 

1. Appendix A (Sizing and Capacities of Gas Pip- 
ing). 

2. Appendix B (Sizing of Venting Systems Serving 
Appliances Equipped with Draft Hoods, Cate- 
gory I Appliances, and Appliances listed for use 
with Type B Vents). 


3. Appendix C (Exit Terminals of Mechanical Draft 
and Direct-vent Venting Systems). 


4. Appendix D (Recommended Procedure for Safety 
Inspection of an Existing Appliance Installation). 


5. Appendix G (Piping Standards for Various 
Applications). 

. Appendix I (Private Sewage Disposal). 

. Appendix J (Existing Buildings and Structures). 

. Appendix L (Permit Fees). 

. Appendix M (Home Day Care—R-3 Occu- 
pancy). 
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10. Appendix N (Venting Methods). 

11. Appendix O (Automatic Vehicular Gates). 
12. Appendix P (Sizing of Water Piping System). 
13. Appendix Q (Tiny Houses). 


14. Appendix T (Solar-ready Provisions— Detached 
One- and Two-family Dwellings and Town- 
houses). 


R101.2.4 Appendices. The following appendices are 
adopted as part of the Oregon Residential Specialty Code: 


1. Appendix E (Manufactured Housing Used as Dwell- 
ings). 

. Appendix F (Radon Control Methods). 

. Appendix H (Patio Covers). 

. Appendix K (Sound Transmission). 
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. Appendix R (Light Straw-clay Construction). 
6. Appendix S (Strawbale Construction). 


R101.3 Owner-built dwellings. For exempt owner-built 
dwellings and outbuildings, see ORS 455.320. 


ORS 455.320 is not part of this code but is reprinted here for the 
readers' convenience: 

455.320 Owner-built dwellings exempt from certain 
structural code provisions; recording of exemption. 

(1) As used in this section, unless the context requires otherwise: 

(a) "Owner" means the owner of the title to real property or 
the contract purchaser of real property of record as shown 
on the last available complete assessment roll which person 
has not taken advantage of the exemptions under subsection 
(2) of this section during the five years prior to applying for 
an exemption under this section. 
(b) “Owner-built dwelling and outbuildings” means a 
single-family residence and adjacent auxiliary structures 
the structural components of which are constructed entirely 
by the owner who intends to occupy the structures or by 
that owner and friends and relatives of the owner assisting 
on an unpaid basis. 

(2) Owner-built dwellings and outbuildings shall be exempt 
from any requirements of the structural code for ceiling heights, 
room sizes and the maintenance of specific temperature levels 
in those structures. The exemption shall apply to the new 
construction, renovation, remodeling or alteration of an owner- 
built dwelling or outbuilding. 
(3) A building permit issued for an owner-built dwelling or 
outbuilding snall note whether the owner-built dwelling or 
outbuilding complies with the requirements it is exempted from 
under subsection (2) of this section. If the dwelling or other 
structure does not comply with these requirements, the owner- 
builder shall file a copy of the building permit with the county 
clerk, who shall make the permit a part of the permanent deed 
record of the property. The owner shall provide the county clerk 
with a description of the property sufficient if it were contained 
in a mortgage of the property to give constructive notice of the 
mortgage under the law of this state. 

(4) Noncompliance with subsection (3) of this section shall not 

affect, in any manner, any conveyance of interest in property 

subject to this section. [Formerly 456.920] 
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R101.4 Intent. The purpose of this code is to establish mini- 
mum requirements to provide a reasonable level of safety, 
health and general welfare through affordability, structural 
strength, means of egress facilities, stability, sanitation, light 
and ventilation, energy conservation and safety to life and 
property from fire and other hazards attributed to the built 
environment, and to provide a reasonable level of safety to 
fire fighters and emergency responders during emergency 
operations. 


R101.5 Statutory references. This code is adopted pursuant 
to Oregon Revised Statutes (ORS). Where this code and the 
statutes specify different requirements, the statute shall gov- 
ern. Statutes related to this code include, but are not limited 
to, ORS 455.010 through 455.895. 


Statutes referenced may be obtained from the Building Codes 
Division, 1535 Edgewater St. NW, Salem, OR 97304 or P.O. Box 


14470, Salem, OR 97309 at a nominal cost or read online at 
Oregon.gov/bcd/laws-rules. 


SECTION R102 
APPLICABILITY 


R102.1 General. Where there is a conflict between a general 
requirement and a specific requirement, the specific require- 
ment shall be applicable. Where, in any specific case, differ- 
ent sections of this code specify different materials, methods 
of construction or other requirements, the most restrictive 
shall govern. 


R102.2 Other laws. The provisions of this code shall not be 
deemed to nullify any provisions of local, state or federal law. 


R102.3 Application of references. References to chapter or 
section numbers, or to provisions not specifically identified 
by number, shall be construed to refer to such chapter, section 
or provision of this code. 


R102.4 Referenced codes and standards. The codes and 
standards referenced in this code shall be considered part of 
the requirements of this code to the prescribed extent of each 
such reference and as further regulated in Sections R102.4.1 
and R102.4.2. 


Exception: Where enforcement of a code provision would 
violate the conditions of the /isting of the equipment or 
appliance, the conditions of the /isting and manufacturer's 
instructions shall apply. 


102.4.1 ASCE Standard 24 Flood Resistant Design and 
Construction. The following ASCE Standard 24 Tables 
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are not adopted by the State of Oregon as the subject mat- 
ter encompasses Free Board, Base Flood Elevation and 
Design Flood Elevation. The authority to establish the 
same is reserved for local government: 


1. Table 2-1, Minimum elevation of the top of lowest 
floor. 


2. Table 4-1, Minimum elevation of bottom of lowest 
supporting horizontal structural member of lowest 


floor. 
3. Table 5-1, Minimum elevation below which flood 
damage-resistant materials shall be used. 


4. Table 6-1, Minimum elevation of floodproofing. 


5. Table 7-1, Minimum elevation of attendant utilities 
and equipment. 


National Flood Insurance Program (NFIP) 

Each local community participating in the National Flood 
Insurance Program (NFIP) designates a local flood plain 
administrator who is responsible to make sure communities 
meet their insurance program obligations. Certain matters 
comprised within the NFIP program may conflict with or 
overlap with the state building code. Certain decisions such as 
sill plate height and other NFIP criteria fall under the authority 
and responsibility of the flood plain administrator. Once 
decisions under the NFIP program are made, then the 
appropriate requirements of this code for the construction of the 
building are applied. 

Local communities may choose to designate their local building 
official as the flood plain administrator or may designate other 
staff. When a building official functioning in the capacity of 
flood plain administrator exercises authority under the NFIP, 
such decisions are not part of this code nor subject to the 
building official duties and responsibilities as adopted by the 
Oregon Building Codes Division. 

Per ORS 455.210(3)(с), local communities are prohibited from 
using building permit monies for any matter other than 
administration and enforcement of the state building code. 
Administration and implementation of a local NFIP program are 
not part of the state building code. 


R102.4.2 Conflicts. Where conflicts occur between provi- 
sions of this code and referenced codes and standards, the 
provisions of this code shall apply. 


R102.4.3 Provisions in referenced codes and standards. 
Where the extent of the reference to a referenced code or 
standard includes subject matter that is within the scope of 
this code, the provisions of this code, as applicable, shall 
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take precedence over the provisions in the referenced code 
or standard. 


OAR 918-008-0000 is not part of this code but is reprinted here 
for the readers' convenience: 


918-008-0000 Purpose and Scope 
(1) The Department of Consumer and Business Services, 
Building Codes Division, adopts model building codes, 
standards and other publications by reference, as necessary, 
through administrative rule to create the state building code. 
When a matter is included in a specialty code or referenced 
publication that is in conflict with Oregon Revised Statutes or 
Oregon Administrative Rules, the statute or rule applies and 
the code or standard provision does not. All remaining parts or 
application of the code or standard remain in effect. 
(2) Unless required by law, matters generally not authorized for 
inclusion in a specialty code or referenced standard include, but 
are not limited to: licensing or certification requirements, or 
other qualifications and standards for businesses or workers; 
structures or equipment maintenance requirements; matters 
covered by federal or state law; and matters that conflict with 
other specialty codes or publications adopted by the 
department. 
(3) OAR 918-008-0000 to 918-008-0070 provides the process 
for adopting and amending the state building code that is 
consistent across all program areas. 
(4) The state building code is derived from the most appropriate 
version of base model codes, which are updated periodically. 
(5) The Oregon specialty code amendment process begins 
approximately midway into a code cycle. 
(6) An appropriate advisory board approves or forwards the 
adoption of the Oregon specialty code and amendments to the 
Department for adoption. 
(7) Notwithstanding sections (3) through (6) of this rule, the 
division may adopt supplemental code amendments as 
authorized by OAR 918-008-0028. 


Statutory/Other Authority: ORS 447.020, 455.030 & 479.730 
Statutes/Other Implemented: ORS 447.020, 455.030 & 479.730 


R102.5 Reserved. 


R102.6 Partial invalidity. In the event any part or provision 
of this code is held to be illegal or void, this shall not have the 
effect of making void or illegal any of the other parts or pro- 
visions. 


R102.7 Existing structures. The legal occupancy of any 
structure existing on the date of adoption of this code shall be 
permitted to continue without change, except as is specifi- 
cally covered in this code. 


R102.7.1 Additions and alterations. Additions and alter- 
ations to any structure shall conform to the requirements 
for a new structure without requiring the existing structure 
to comply with the requirements of this code, unless other- 
wise stated. Additions and alterations shall not cause an 
existing structure to become unsafe or adversely affect the 
performance of the building. 


An unsafe condition shall be deemed to have been cre- 
ated if an addition or alteration will cause the existing 
building or structure to become structurally unsafe or 


overloaded; will not provide adequate egress in compli- 
ance with the provisions of this code or will obstruct exist- 
ing egress; will create a fire hazard; will reduce required 
fire resistance; or will otherwise create conditions danger- 
ous to human life. Any building plus new additions shall 
not exceed the height and stories specified for new build- 
ings in Section R101.2. 


Exception: Structural changes which improve the 
resistance of the building to seismic forces may be 
made without complying with the current code require- 
ments provided that: 


1. The strength of the existing structural elements is 
not reduced; and 


2. An unsafe condition is not created. 


R102.7.2 Repairs. Repairs shall not make the building 
any less conforming with the provisions of this code than 
the building was before the repair was undertaken. 
Repairs for the purposes of building maintenance shall 
comply with Section R105.2.2. Repairs for the purposes of 
correcting damage shall be permitted to conform with the 
code edition in effect at the time of original construction, 
where the requirements of this section are met. 


Where it becomes necessary to repair all or a portion of 
a legally existing building that has been damaged by, 
including but not limited to fire, wind, flood, earthquake 
or other similar damage, and where prior to the damage 
the legally existing building did not contain unsafe condi- 
tions, the building may be reconstructed exactly as it 
existed prior to the damage. The following requirements 
from the currently effective code shall be included in the 
reconstruction, where applicable: 


1. Repaired structural elements in accordance with the 
design criteria and loading requirements of Chapter 
3, or to the maximum extent practical as approved 
by the building official. 


2. Smoke alarms in accordance with Section R314. 


3. Carbon monoxide alarms in accordance with Sec- 
tion R315. 


4. Guards and fall protection in accordance with Sec- 
tion R312. 


5. Hazardous glazing locations in accordance with 
Section R308. 


6. Emergency escape and rescue openings in accor- 
dance with Section R310. 


7. Table N1101.2, to the maximum extent practical. 


8. Floodplain construction requirements, where appli- 
cable, as determined by the flood plain administra- 
tor. 


Such repairs for the purposes of correcting damage are 
not required to meet other current code requirements for 
new construction. Where unsafe conditions existed prior 
to the damage occurring, the building may be recon- 
structed in accordance with this section provided that the 
unsafe conditions are corrected, as determined by the 
building official. 
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PART 2—ADMINISTRATION AND ENFORCEMENT 


SECTION R103 
DEPARTMENT OF BUILDING SAFETY 


Not adopted by the State of Oregon Building Codes 
Division as part of the state building code. 


SECTION R104 
DUTIES AND POWERS OF THE BUILDING OFFICIAL 


R104.1 General. The building official is hereby authorized 
and directed to enforce the provisions of this code. The build- 
ing official shall have the authority to render interpretations 
of this code and to adopt policies and procedures in order to 
clarify the application of its provisions. Such interpretations, 
policies and procedures shall be in compliance with the intent 
and purpose of this code. Such policies and procedures shall 
not have the effect of waiving safeguard requirements specif- 
ically provided for in this code, statewide alternate methods, 
or statewide code interpretations. Nothing in this code limits 
a local municipality 5 ability to require application of its own 
ordinances, or to enforce its own ordinances. 


R104.2 Applications and permits. The building official 
shall receive applications, review construction documents 
and issue permits for the erection, alteration and moving of 
buildings and structures, inspect the premises for which such 
permits have been issued and enforce compliance with the 
provisions of this code. 


R104.3 Notices and orders. The building official shall issue 
necessary notices or orders to ensure compliance with this 
code. 


R104.4 Inspections. The building official shall make the 
required inspections, or the building official shall have the 
authority to accept reports of inspection by approved agen- 
cies or individuals. Reports of such inspections shall be in 
writing and be certified by a responsible officer of such 
approved agency or by the responsible individual. The build- 
ing official is authorized to engage such expert opinion as 
deemed necessary to report on unusual technical issues that 
arise. 


R104.5 Identification. Not adopted by the State of Oregon, 
Building Codes Division, as part of the state building code. 


R104.6 Right of entry. Not adopted by the State of Oregon, 
Building Codes Division, as part of the state building code. 


R104.7 Department records. The building official shall 
retain official records for the periods specified regarding the 
retention of public records. See OAR 166-150-0020 for loca- 
tions where a county has jurisdiction; OAR 166-200-0250 
where a city has jurisdiction; and OAR 166 Division 300 et 
al. for the cities and counties where the State of Oregon has 
jurisdiction. 
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R104.8 Liability. See ORS 30.265 for regulations relating to 
liability. 


ORS 30.265 is not part of this code but is reprinted here for the 
readers' convenience: 
ORS 30.265 Scope of liability of public body, officers, 
employees and agents; liability in nuclear incident. 
(1) Subject to the limitations of ORS 30.260 to 30.300, every 
public body is subject to civil action for its torts and those of its 
officers, employees and agents acting within the scope of their 
employment or duties, whether arising out of a governmental or 
proprietary function or while operating a motor vehicle in a 
ridesharing arrangement authorized under ORS 276.598. 
(2) The sole cause of action for a tort committed by officers, 
employees or agents of a public body acting within the scope of 
their employment or duties and eligible for representation and 
indemnification under ORS 30.285 or 30.287 is an action under 
ORS 30.260 to 30.300. The remedy provided by ORS 30.260 to 
30.300 is exclusive of any other action against any such officer, 
employee or agent of a public body whose act or omission 
within the scope of the officer's, employee's or agent's 
employment or duties gives rise to the action. No other form of 
civil action is permitted. 
(3) If an action under ORS 30.260 to 30.300 alleges damages in an 
amount equal to or less than the damages allowed under ORS 
30.271, 30.272 or 30.273, the sole cause of action for a tort 
committed by officers, employees or agents of a public body acting 
within the scope of their employment or duties and eligible for 
representation and indemnification under ORS 30.285 or 30.287 is 
an action against the public body. If an action is filed against an 
officer, employee or agent of a public body, and the plaintiff 
alleges damages in an amount equal to or less than the damages 
allowed under ORS 30.271, 30.272 or 30.273, the court upon 
motion shall substitute the public body as the defendant. 
Substitution of the public body as the defendant does not exempt 
the public body from making any report required under ORS 
742.400. 
(4) If an action under ORS 30.260 to 30.300 alleges damages in 
an amount greater than the damages allowed under ORS 
30.271, 30.272 or 30.273, the action may be brought and 
maintained against an officer, employee or agent of a public 
body, whether or not the public body is also named as a 
defendant. An action brought under this subsection is subject to 
the limitations on damages imposed under ORS 30.271, 30.272 
or 30.273, and the total combined amount recovered in the 
action may not exceed those limitations for a single accident or 
occurrence without regard to the number or types of defendants 
named in the action. 
(5) Every public body is immune from liability for any claim 
for injury to or death of any person or injury to property 
resulting from an act or omission of an officer, employee or agent 
of a public body when such officer, employee or agent is immune 
from liability. 
(6) Every public body and its officers, employees and agents 
acting within the scope of their employment or duties, or while 
operating a motor vehicle in a ridesharing arrangement 
authorized under ORS 276.598, are immune from liability for: 
(a) Any claim for injury to or death of any person covered 
by any workers' compensation law. 
(b) Any claim in connection with the assessment and 
collection of taxes. 
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(c) Any claim based upon the performance of or the failure 
to exercise or perform a discretionary function or duty, 
whether or not the discretion is abused. 


(d) Any claim that is limited or barred by the provisions of 
any other statute, including but not limited to any statute of 
ultimate repose. 

(e) Any claim arising out of riot, civil commotion or mob 
action or out of any act or omission in connection with the 
prevention of any of the foregoing. 


(f) Any claim arising out of an act done or omitted under 
apparent authority of a law, resolution, rule or regulation 
that is unconstitutional, invalid or inapplicable except to the 
extent that they would have been liable had the law, 
resolution, rule or regulation been constitutional, valid and 
applicable, unless such act was done or omitted in bad faith 
or with malice. 
(7) This section applies to any action of any officer, 
employee or agent of the state relating to a nuclear incident, 
whether or not the officer, employee or agent is acting 
within the scope of employment, and provided the nuclear 
incident is covered by an insurance or indemnity agreement 
under 42 U.S.C. 2210. 


(8) Subsection (6)(c) of this section does not apply to any 
discretionary act that is found to be the cause or partial cause of a 
nuclear incident covered by an insurance or indemnity agreement 
under the provisions of 42 U.S.C. 2210, including but not limited 
to road design and route selection. [1967 c.627 §§2,3,10; 1969 
c.429 81; 1975 c.609 812; 1977 c.823 82; 1981 c.490 84; 1985 
с.731 $31; 1987 c.705 87; 1991 c.861 $1; 2005 с.22 $19; 2007 
c.803 84; 2011 c.270 81] 


R104.9 Approved materials and equipment. Materials, 
equipment and devices approved by the building official shall 
be constructed and installed in accordance with such 
approval. 


R104.9.1 Used materials and equipment. Used materi- 
als, equipment and devices shall not be reused unless 
approved by the building official. Used or salvaged 
dimensional lumber shall be permitted to be used in accor- 
dance with all of the following: 


1. Used or salvaged dimensional lumber shall be in 
generally good condition and free of any obvious 
areas of decay. 


2. Where used or salvaged dimensional lumber is iden- 
tified by a grade mark or where a certificate of 
inspection is provided from a lumber grading or 
inspection agency approved by an accreditation 
body that complies with DOC PS 20, structural 
properties for the used or salvaged lumber shall be 
as determined by the approved agency in accor- 
dance with the grade stamp or certificate provided. 


Exception: In lieu of the grade mark or certificate 
described in Item 2, used or salvaged dimensional lum- 
ber not bearing a grade stamp or provided with a certif- 
icate shall be assumed to be Douglas fir-larch No. 2 


grade and shall have structural properties assigned in 
accordance with current adopted standards. 


R104.10 Modifications. Where there are practical difficul- 
ties involved in carrying out the provisions of this code, the 
building official shall have the authority to grant modifica- 
tions for individual cases, upon application of the owner or 
owner's representative, provided the building official shall 
first find that special individual reason makes the strict let- 
ter of this code impractical and the modification is in com- 
pliance with the intent and purpose of this code and that 
such modification does not create an unsafe or dangerous 
condition regarding fire and life safety, and does not require 
enforcement of any requirements that are in addition to the 
state building code except where additional code require- 
ments are specified by the terms of an alternate method 
approval. The details of action granting modifications shall 
be recorded and entered in the municipality's files. 


R104.10.1 Flood hazard areas. Not adopted by the State 
of Oregon, Building Codes Division, as part of the state 
building code. 


R104.11 Alternative materials, design and methods of 
construction and equipment. The provisions of this code 
are not intended to prevent the installation of any material or 
to prohibit any design or method of construction not specifi- 
cally prescribed by this code, provided that any such alterna- 
tive has been approved. An alternative material, design or 
method of construction shall be approved where the building 
official finds that the proposed design is satisfactory and 
complies with the intent of the provisions of this code, and 
that the material, method or work offered is, for the purpose 
intended, not less than the equivalent of that prescribed in this 
code in quality, strength, effectiveness, fire resistance, dura- 
bility and safety. Compliance with the specific performance- 
based provisions of the current edition of the Building Code 
shall be an alternative to the specific requirements of this 
code. Where the alternative material, design or method of 
construction is not approved, the building official shall 
respond in writing, stating the reasons why the alternative 
was not approved. 


R104.11.1 Tests. Where there is insufficient evidence of 
compliance with the provisions of this code, or evidence 
that a material or method does not conform to the require- 
ments of this code, or in order to substantiate claims for 
alternative materials or methods, the building official shall 
have the authority to require tests as evidence of compli- 
ance to be made at no expense to the municipality. Test 
methods shall be as specified in this code or by other rec- 
ognized test standards. In the absence of recognized and 
accepted test methods, the building official shall approve 
the testing procedures. Tests shall be performed by an 
approved agency. Reports of such tests shall be retained 
by the building official for the period required for retention 
of public records. 
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SECTION R105 
PERMITS 


R105.1 Required. Any owner or owner's authorized agent who 
intends to construct, enlarge, alter, repair, move or change the 
occupancy of a building or structure, or to erect, install, enlarge, 
alter, repair, remove, convert or replace any gas or mechanical 
system, the installation of which is regulated by this code, or to 
cause any such work to be performed, shall first make applica- 
tion to the building official and obtain the required permit. 


R105.1.1 New spaces. The creation of new habitable 
spaces, new toilet rooms, or new bathrooms shall require a 
building permit. 


ORS 455.310(2) is not part of this code but is reprinted here for 
the readers’ convenience: 

455.310(2) Single-family residence repair and maintenance 
exempt from codes; exemption itemized. (2) Items designated 
by the Director of the Department of Consumer and Business 
Services, with the advice of the Residential and Manufactured 
Structures Board, shall be exempt from permits and fees required 
under this chapter. The director shall, pursuant to ORS chapter 
183, develop and maintain an applicable list of such exempt 
items, which shall include, but not be limited to, concrete slabs, 
driveways, sidewalks, masonry repair, porches, patio covers, 
painting, interior wall, floor or ceiling covering, nonbearing 
partitions, shelving, cabinet work, gutters, downspouts, small 
accessory buildings, door and window replacements, replacement 
or repair of siding and replacement or repair of roofing. In making 
the list of exempt items, the director shall further define the items 
on the list contained in this subsection so that no item which 
adversely affects the structural integrity of the dwelling shall be 
on the list. [Formerly 456.753 and then 456.915; 1993 с.744 $93; 
2003 с.675 526; 2009 c.567 817] 


R105.2 Work exempt from permit. Exemption from permit 
requirements of this code shall not be deemed to grant autho- 
rization for any work to be done in any manner in violation of 
the provisions of this code or any other laws. Nothing in this 
code limits a local municipality's ability to require applica- 
tion of its ordinances, or to enforce its own ordinances. See 
Section R101 for the application and scope of this code. Per- 
mits shall not be required for the following: 
Building: 
1. Nonhabitable one-story detached accessory struc- 
tures, provided that the floor area does not exceed 
200 square feet (18.58 m?) and does not exceed a 
height of 15 feet (4572 mm) measured from grade 
plane to the average height of the highest roof sur- 
face. 


Exception: Where the structure is located on a 
parcel of 2.0 acres or greater in area, and the 
structure is located a minimum of 20 feet 
(6096 mm) from all property lines and regu- 
lated structures, the floor area may be 
increased to 400 square feet (37.16 m?). 


2. Concrete sidewalks, slabs, platforms, driveways 
and similar work. 

3. Painting, papering, tiling, carpeting, cabinets, 
counter tops, interior wall, floor or ceiling cover- 
ing, shelving and similar work. 
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4. Above-grade and on-ground swimming pools. 


5. Swings, other playground equipment and similar 
work. 


6. Patio covers, as defined in Section АН102, and 
porch covers not over 200 square feet (11 m?) and 
supported by an exterior building wall. 


7. Window awnings supported by an exterior wall 
that do not project more than 54 inches (1372 mm) 
from the exterior wall and do not require addi- 
tional support. 

8. Nonbearing partitions, except when such partitions 
create habitable space. 


9. Replacement or repair of siding not required to be 
fire resistive. 


10. Retrofitted insulation. 
11. Masonry repair. 


12. Porches and decks where the floor or deck is not 
more than 30 inches (762 mm) above adjacent 
grade measured at any point within 3 feet (914 mm) 
horizontally of the floor or deck, and where in the 
case of a covered porch the covered portion of the 
porch does not come closer than 3 feet (914 mm) to 
lot lines. 


13. Gutters and downspouts. 


14. Door and window replacements (where no struc- 
tural member is changed). 


15. Reroofing, where replacement or repair of roofing 
and sheathing does not exceed 30 percent of the 
required live load design capacity. 


Exceptions: Permits for reroofing are required 
for the following: 


1. Structures in wildfire hazard zones as 
provided in Section R327. 


2. Townhouses. 


3. Installation of building-integrated photo- 
voltaic roof panels and other photovoltaic 
roof coverings. 


16. Framed-covered nonhabitable accessory struc- 
tures not more than 500 square feet (46.45 m?) in 
area, one story in height and not closer than 3 feet 
(914 mm) to a property line, where the structure is 
composed of a rigid framework that supports a 
fabric membrane. 


Unless otherwise exempted, separate plumbing, electrical 
and mechanical permits may be required for the above 
exempted items. 


Electrical: See the Electrical Code. 
Mechanical: 


1. Portable heating appliances, cooking or clothes dry- 
ing appliances. 
2. Portable ventilation appliances. 
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. Portable cooling units. 


4. Steam, hot- or chilled-water piping within any heat- 
ing or cooling equipment regulated by this code. 
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5. Replacement of any minor part that does not alter any structural beam or load-bearing support, or the AN 
approval of equipment or make such equipment unsafe. removal or change of any required means of egress, or | 
6. Portable evaporative coolers. rearrangement of parts of a structure affecting the egress 


requirements; nor shall ordinary repairs include addition 
to, alteration of, replacement or relocation of any gas, рір- < 
ing, or mechanical work. < 


7. Self-contained refrigeration systems containing 10 
pounds (4.54 kg) or less of refrigerant or that are 


actuated by motors of 1 horsepower (746 W) or less. 3 P " ' 
R105.2.3 Public service agencies. A permit shall not be 


required for the installation, alteration or repair of genera- 
tion, transmission, distribution, metering or other related 
equipment that is under the ownership and control of pub- 
> | Plumbing: See the Plumbing Code. lic service agencies by established right. 


R105.2.1 Emergency repairs. Where mechanical equipment R105.3 Application for permit. To obtain a permit, the 
replacements and repairs must be performed in an emergency applicant shall first file an application therefor in writing on a 
situation, the permit application shall be submitted to the form furnished by the department of building safety for that 


8. Portable-fuel-cell appliances that are not connected 
to a fixed piping system and are not interconnected 
to a power grid. 


= building official within the next 5 working business days. purpose. Such application shall: 
R105.2.1.1 Structural temporary repairs. For tempo- 1. Identify and describe the work to be covered by the 
rary (180 days) structural supports, structural replace- permit for which application is made. 
ment or repairs performed in an emergency on an 2. Describe the land on which the proposed work is to be 


existing structure, the building official shall be notified 
within 72 hours and permit application for the tempo- 
rary work shall be submitted to the building official 
within the next 5 business days. 


done by legal description, street address or similar 
description that will readily identify and definitely 
locate the proposed building or work. 


3. Indicate the use and occupancy for which the proposed 


ORS 455.058 is not part of this code but is reprinted here for the work is intended. 


readers’ convenience: 4. Be accompanied by construction documents and other 
455.058 Investigation fee for work commenced without permit; information as required in Section R106.1. 


(1) Except as provided in subsection (2) of this section, the 
Department of Consumer and Business Services, or a 
municipality administering and enforcing a building inspection 
program, may assess an investigation fee against a person that 
is required to obtain a permit for work on the electrical, gas, 
mechanical, elevator, boiler, plumbing or other systems of a 
building or structure if the work is commenced before the 
permit required for the work is obtained. The amount of the 
investigation fee shall be the average or actual additional cost of 
ensuring that a building, structure or system is in conformance 
with state building code requirements that results from the 
person not obtaining a required permit before work for which 
the permit is required commences. 
(2) This section does not apply to: 
(a) An emergency repair required for health, safety, the 
prevention of property damage or the prevention of 
financial harm if the required building permit for the repair 
is obtained no later than five business days after 
commencement of the repair; or 
(b) Any project for which construction, alteration, repair, 
maintenance or installation in a building or structure prior 
to obtaining a permit is expressly authorized by law. 
(c) The department may adopt rules and establish policies 
and procedures for use by the department or 
municipalities in assessing an investigation fee under this 
section. [2013 c.324 82] 


R105.2.2 Repairs. Application or notice to the building 
official is not required for ordinary repairs to structures. 
Repair work shall be performed using like materials or 
materials permitted by this code for new construction. 
Such repairs shall not include the cutting away of any 
wall, partition or portion thereof, the removal or cutting of 


rules. 5. State the valuation of the proposed work. 


6. Be signed by the applicant or the applicant's authorized 
agent. 


7. Give such other data and information as required by the 
building official. 

R105.3.1 Action on application. The building official 
shall examine or cause to be examined applications for 
permits and amendments thereto within a reasonable time 
after filing. If the application or the construction docu- 
ments do not conform to the requirements of pertinent 
laws, the building official shall reject such application in 
writing stating the reasons therefor. If the building official 
is satisfied that the proposed work conforms to the require- 
ments of this code and laws applicable thereto, the build- 
ing official shall issue a permit therefor as soon as 
practicable. Nothing in this code limits a local municipal- 
ity's ability to require application of its own ordinances, or 
to enforce its own ordinances. 


R105.3.1.1 Determination of substantially improved 
or substantially damaged existing buildings in flood 
hazard areas. Not adopted by the State of Oregon, 
Building Codes Division, as part of the state building 
code. 


R105.3.2 Time limitation of application. An application 
for a permit for any proposed work shall be deemed to have 
been abandoned 180 days after the date of filing unless such 
application has been pursued in good faith or a permit has 
been issued; except that the building official is authorized to 
grant one or more extensions of time for additional periods 
not exceeding 180 days each. The extension shall be 
requested in writing and justifiable cause demonstrated. 
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R105.4 Validity of permit. The issuance or granting of a per- 
mit shall not be construed to be a permit for, or an approval of, 
any violation of any of the provisions of this code. Permits pre- 
suming to give authority to violate or cancel the provisions of 
this code shall not be valid. The issuance of a permit based on 
construction documents and other data shall not prevent the 
building official from requiring the correction of errors in the 
construction documents and other data. The building official is 
authorized to prevent occupancy or use of a structure where in 
violation of this code by withholding or revoking a certificate 
of occupancy. Nothing in this code limits a local municipality 5 
ability to require application of its own ordinances, or to 
enforce its own ordinances. 


R105.5 Expiration. Every permit issued shall become invalid 
unless the work authorized by such permit is commenced within 
180 days after its issuance or if the work authorized by such per- 
mit is suspended or abandoned for a period of 180 days after the 
time the work is commenced. The building official is authorized 
to grant, in writing, one or more extensions of time, for periods 
not more than 180 days each. The extension shall be requested 
in writing and justifiable cause demonstrated. 


R105.6 Suspension or revocation. The building official is 
authorized to suspend or revoke a permit issued under the 
provisions of this code wherever the permit is issued in error 
or on the basis of incorrect, inaccurate or incomplete informa- 
tion, or in violation of any of the provisions of this code. 
Nothing in this code limits a local municipality's ability to 
require application of its own ordinances, or to enforce its 
own ordinances. 


R105.7 Placement of permit. The building permit or a copy 
shall be kept on the site of the work until the completion of 
the project. 


R105.8 Responsibility. It shall be the duty of every person 
who performs work for the installation or repair of building, 
structure or mechanical systems, for which this code is appli- 
cable, to comply with this code. 


R105.9 Preliminary inspection. Before issuing a permit, the 
building official is authorized to examine or cause to be 
examined buildings, structures and sites for which an applica- 
tion has been filed. 


SECTION R106 
CONSTRUCTION DOCUMENTS 


R106.1 Submittal documents. Submittal documents consist- 
ing of construction documents, and other data shall be sub- 
mitted in two or more sets with each application for a permit. 
The construction documents shall be prepared by a registered 
design professional where required by state law. Where spe- 
cial conditions exist, the building official is authorized to 
require additional construction documents to be prepared by a 
registered design professional. 


Exceptions: 


1. The building official is authorized to waive the sub- 
mission of construction documents and other data 
not required to be prepared by a registered design 
professional if it is found that the nature of the work 
applied for is such that reviewing of construction 
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documents is not necessary to obtain compliance 
with this code. 


2. Plans, calculations, specifications, diagrams and 
other data prepared and designed by an architect or 
an engineer licensed by the state to practice as such 
are not required for the following work: 


2.1. The erection, enlargement or alteration of 
any building, or any appurtenance thereto, 
where the resulting building has a ground 
area of 4,000 square feet (372 m?) or less 
and is not more than 20 feet (6096 mm) in 
height from the top surface of the lowest 
flooring to the highest interior overhead 
finish (ORS 671.030). 


A detached single-family dwelling, a farm 
agricultural building, nonfarm agricultural 
building, or accessory building to a single- 
family dwelling. 


2:2: 


2.3. Alterations or repairs that do not involve 


structural parts of the building. 


R106.1.1 Information on construction documents. Con- 
struction documents shall be drawn upon suitable material. 
Electronic media documents are permitted to be submitted 
where approved by the building official. Construction 
documents shall be of sufficient clarity to indicate the 
location, nature and extent of the work proposed and show 
in detail that it will conform to the provisions of this code 
and relevant laws. 


R106.1.2 Manufacturer's installation instructions. Man- 
ufacturer's installation. instructions, as required by this 
code, shall be available on the job site at the time of inspec- 
tion. 


R106.1.3 Information on braced wall design. All braced 
wall lines shall be identified on the construction docu- 
ments. Pertinent information including, but not limited to, 
bracing methods, location and length of braced wall pan- 
els and foundation requirements of braced wall panels at 
top and bottom shall be provided. 


R106.1.4 Information for construction in flood hazard 
areas. For buildings and structures located in whole or in 
part in flood hazard areas as determined by the flood plain 
administrator, construction documents shall include: 


1. Delineation of flood hazard areas, floodway bound- 
aries and flood zones and the design flood elevation, 
as appropriate. 


2. The elevation of the proposed lowest floor, including 
basement; in areas of shallow flooding (AO Zones), 
the height of the proposed lowest floor, including 
basement, above the highest adjacent grade. 


3. The elevation of the bottom of the lowest horizontal 
structural member in coastal high-hazard areas (V 
Zone) and in Coastal A Zones where such zones are 
delineated on flood hazard maps or otherwise delin- 
eated by the flood plain administrator. 


R106.2 Site plan or plot plan. The construction documents 
submitted with the application for permit shall be accompa- 
nied by a site plan showing the size and location of new con- 
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struction and existing structures on the site and distances 
from lot lines. The building official is authorized to waive or 
modify the requirement for a site plan where the application 
for permit is for alteration or repair or where otherwise war- 
ranted. 


R106.3 Examination of documents. The building official 
shall examine or cause to be examined accompanying con- 
struction documents and shall ascertain by such examination 
whether the construction indicated and described is in accor- 
dance with the requirements of this code and other pertinent 
laws. 


R106.3.1 Approval of construction documents. Where 
the building official issues a permit, the construction 
documents shall be approved in writing or by a stamp 
that states *REVIEWED FOR CODE COMPLIANCE." 
One set of construction documents so reviewed shall be 
retained by the building official. The other set shall be 
returned to the applicant, shall be kept at the site of work 
and shall be open to inspection by the building official or 
a duly authorized representative. Construction docu- 
ments shall be approved in the timelines specified in 
ORS 455.467. 


R106.3.2 Previous approvals. This code shall not require 
changes in the construction documents, construction or 
designated occupancy of a structure for which a lawful 
permit has been heretofore issued or otherwise lawfully 
authorized, and the construction of which has been pur- 
sued in good faith within 180 days after the effective date 
of this code and has not been abandoned. 


R106.3.3 Phased approval. The building official is 
authorized to issue a permit for the construction of foun- 
dations or any other part of a building or structure before 
the construction documents for the whole building or 
structure have been submitted, provided that adequate 
information and detailed statements have been filed com- 
plying with pertinent requirements of this code. The 
holder of such permit for the foundation or other parts of 
a building or structure shall proceed at the holder's own 
risk with the building operation and without assurance 
that a permit for the entire structure will be granted. 


R106.3.4 Design professional in responsible charge. 


R106.3.4.1 General. When it is required that docu- 
ments be prepared by a registered design professional, 
the building official shall be authorized to require the 
owner to engage and designate on the building permit 
application a registered design professional who shall 
act as the registered design professional in responsible 
charge. If the circumstances require, the owner shall 
designate a substitute registered design professional in 
responsible charge who shall perform the duties 
required of the original registered design professional 
in responsible charge. The building official shall be 
notified in writing by the owner if the registered design 
professional in responsible charge is changed or is 
unable to continue to perform the duties. 


The registered design professional in responsible 
charge shall be responsible for reviewing and coordi- 


nating submittal documents prepared by others, includ- 
ing phased and deferred submittal items, for 
compatibility with the design of the building. 


R106.4 Amended construction documents. Work shall be 
installed in accordance with the approved construction docu- 
ments, and any changes made during construction that are not 
in compliance with the approved construction documents 
shall be resubmitted for approval as an amended set of con- 
struction documents. 


R106.5 Retention of construction documents. One set of 
approved construction documents shall be retained by the 
building official for a period of not less than that dictated by 
OAR 166-150-0020 where a county has jurisdiction; OAR 
166-200-0250 where a city has jurisdiction; and OAR 166- 
300 et al., for the jurisdictions where the State of Oregon 
has jurisdiction. One set of approved plans and specifica- 
tions shall be returned to the applicant and kept on the site 
of the building or work at all times during which the work 
authorized thereby is in progress. The building official shall 
maintain a permanent record of all permits issued in flood 
hazard areas, including copies of inspection reports and cer- 
tifications required in Section R109.1.3. 


SECTION R107 
TEMPORARY STRUCTURES AND USES 


R107.1 General. The building official is authorized to 
issue a permit for temporary structures and temporary uses. 
Such permits shall be limited as to time of service, but shall 
not be permitted for more than 180 days. The building offi- 
cial is authorized to grant extensions for demonstrated 
cause. 


R107.2 Conformance. Temporary structures and uses shall 
conform to the structural strength, fire safety, means of 
egress, light, ventilation and sanitary requirements of this 
code as necessary to ensure the public health, safety and gen- 
eral welfare. 


R107.3 Temporary power. See the Electrical Code. 


R107.4 Termination of approval. The building official is 
authorized to terminate such permit for a temporary structure 
or use and to order the temporary structure or use to be dis- 
continued. 


SECTION R108 
FEES 


R108.1 Payment of fees. A permit shall not be valid until the 
fees prescribed by law have been paid, nor shall an amend- 
ment to a permit be released until the additional fee, if any, 
has been paid. 


R108.2 Schedule of permit fees. Permit and plan review fees 
shall be as adopted by the municipality, except as otherwise 
limited by statute. On buildings, structures and mechanical sys- 
tems or alterations requiring a permit, a fee for each permit 
shall be paid as required, in accordance with the schedule as 
established by the municipality under authority of ORS 
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455.020 and 455.210, or set forth in OAR chapter 918, division 
480 where the State of Oregon has jurisdiction. 


ORS 455.020(2) is not part of this code but is reprinted here for 
the readers' convenience: 


455.020(2) Purpose: scope of application; exceptions; scope of 
rules; fees by rule. 
(2) The rules adopted pursuant to this chapter shall include 
structural standards; standards for the installation and use of 
mechanical, heating and ventilating devices and equipment; and 
standards for prefabricated structures; and shall, subject to ORS 


455.210, prescribe reasonable fees for the issuance of building 
permits and similar documents, inspections and plan review 
services by the Department of Consumer and Business 
Services. The department may also establish, by rule, the 
amount of any fee pertaining to the state building code or any 
specialty code that is authorized by statute, but for which an 
amount is not specified by statute. [Formerly 456.755; 1991 
c.227 82; 1991 c.310 82; 1995 с.304 81; 1995 с.400 55; 1999 
c.1045 513; 1999 с.1082 811; 2001 c.710 88] 


ORS 455.210(3)(a) is not part of this code but is reprinted here 

for the readers' convenience: 

455.210 Fees; appeal of fees; surcharge; reduced fees; rules. 
(3) (a) A municipality may adopt by ordinance or regulation such 
fees as may be necessary and reasonable to provide for the 
administration and enforcement of any specialty code or codes for 
which the municipality has assumed responsibility under ORS 
455.148 or 455.150. A municipality shall give the director notice 
of the proposed adoption of a new or increased fee under this 
subsection. The municipality shall give the notice to the director at 
the time the municipality provides the opportunity for public 
comment under ORS 294.160 regarding the fee or, if the proposed 
fee is contained in an estimate of municipal budget resources, at 
the time notice of the last budget meeting is published under ORS 
294.426. [Subsections (1) to (5) formerly 456.760; subsection (6) 
enacted as 1987 c.604 56; 1997 c.856 $1; 1999 c.432 $1; 1999 
c.1045 824; 1999 c.1082 89; 2001 c.573 89; 2001 c.673 $1; 2005 
c.193 81; 2005 c.833 53; 2007 c.69 55; 2011 с.473 829] 


R108.2.1 Plan review fees. When construction documents 
are required by Section R106.1, a plan review fee shall be 
paid at the time of submitting the construction documents for 
plan review. Said plan review fee shall be a percentage of the 
building permit fee as established under Section R108.2. The 
plan review fees specified in this section are separate from 
the permit fees specified in Section R108.2 and are in addi- 
tion to the permit fees. The state surcharge is not applied to 
plan review fees. When construction documents are incom- 
plete or changed so as to require additional plans, an addi- 
tional plan review fee shall be charged according to the rate 
established by the municipality or OAR chapter 918, division 
480 where the State of Oregon has jurisdiction. 


R108.3 Building permit fees. Structural and mechanical per- 
mit fees shall be based upon the uniform fee methodologies 
as established by OAR 918-050-0100. Valuations used to cal- 
culate structural permit fees shall be based upon the uniform 
methodology established by OAR 918-050-0100. 


R108.4 Related fees. The payment of the fee for the con- 
struction or alteration for work done in connection to or con- 
currently with the work authorized by a building permit shall 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


SCOPE AND ADMINISTRATION 


not relieve the applicant or holder of the permit from the pay- 
ment of other fees that are prescribed by law. 


R108.5 Refunds. The building official is authorized to estab- 
lish a refund policy. 


R108.6 Work commencing before permit issuance. Any 
person who commences work requiring a permit on a build- 
ing, structure or mechanical system before obtaining the nec- 
essary permits shall be subject to an investigation fee. The 
amount of the investigation fee shall be the average or actual 
additional cost of ensuring that a building, structure or system 
is in conformance with this code and shall be in addition to 
the required permit fees. 


Exception: Work as permitted in Section R105.2. 


OAR 918-050-0100 is not part of this code but is reprinted here 
for the readers' convenience: 
918-050-0100 Statewide Fee Methodologies for Residential 
and Commercial Permits. 
(1) Residential construction permit fees shall be calculated 
using the following methodologies: 
(a) A plumbing permit fee for new construction includes 
one kitchen and is based on the number of bathrooms, from 
one to three, on a graduated scale. An additional set fee 
shall be assessed for each additional bath or kitchen. 
(A) No additional fee shall be charged for the first 100 feet 
of water and sewer lines, hose bibbs, icemakers, underfloor 
low-point drains, and rain drain packages that include the 
piping, gutters, downspouts, and perimeter system. 
(B) The plumbing permit fee described in this section 
does not include: 
(1) Any storm water retention/detention facility; 
(ii) Irrigation and fire suppression systems; or 
(iii) Additional water, sewer and service piping or 
private storm drainage systems exceeding the first 
100 feet. 
(C) Permit fees for an addition, alteration, or repair shall 
be calculated based on the number of fixtures, 
appurtenances, and piping, with a set minimum fee. 
(b) A mechanical permit fee shall be calculated per 
appliance and related equipment, with a set minimum fee. 
(c) Effective January 1, 2009, a structural permit fee for new 
construction and additions shall be calculated using the ICC 
Building Valuation Data Table current as of April 1 of each 
year, multiplied by the square footage of the dwelling to 
determine the valuation. The valuation shall then be applied 
to the municipality's fee schedule to determine the permit 
fee. The plan review fee shall be based on a predetermined 
percentage of the permit fee set by the municipality. 
(A) The square footage of a dwelling, addition, or garage 
shall be determined from outside exterior wall to outside 
exterior wall for each level. 
(B) The square footage of a carport, covered porch, 
patio, or deck shall be calculated separately at fifty 
percent of the value of a private garage from the ICC 
Building Valuation Data Table current as of April 1. 
(C) Permit fees for an alteration or repair shall be 
calculated based on the fair market value as determined 
by the building official, and then applying the valuation 
to the municipality's fee schedule. 
Stat. Auth.: ORS 455.048 & 455.055 
Stats. Implemented: ORS 455.046 & 455.055 
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SECTION R109 
INSPECTIONS 


R109.1 General. Construction or work for which a permit is 
required shall be subject to inspection by the building official 
and such construction or work shall remain accessible and 
exposed for inspection purposes until approved. Approval as 
a result of an inspection shall not be construed to be an 
approval of a violation of the provisions of this code or of 
other laws or ordinances of the municipality. Inspections pre- 
suming to give authority to violate or cancel the provisions of 
this code or of other laws of the municipality shall not be 
valid. It shall be the duty of the permit applicant to cause the 
work to remain accessible and exposed for inspection pur- 
poses. Neither the building official nor the state shall be liable 
for expense entailed in the removal or replacement of any 
material required to allow inspection. 


R109.1.1 Foundation inspection. Inspection of the foun- 
dation shall be made after poles or piers are set or trenches 
or basement areas are excavated and any required forms 
erected and any required reinforcing steel is in place and 
supported prior to the placing of concrete. The foundation 
inspection shall include excavations for thickened slabs 
intended for the support of bearing walls, partitions, struc- 
tural supports, or equipment and special requirements for 
wood foundations. 


R109.1.1.1 Concrete slab or under-floor inspection. 
Concrete slab or under-floor inspection shall be made 
after in-slab or under-floor building service equip- 
ment, conduit, piping accessories and other ancillary 
equipment items are in place but before any concrete 
is placed or floor sheathing installed, including sub- 
floor. 


R109.1.2 Mechanical systems inspection. Rough inspec- 
tion of mechanical systems shall be made prior to covering 
or concealment, before fixtures or appliances are set or 
installed, and prior to framing inspection. 


Exception: Backfilling of ground-source heat pump 
loop systems tested in accordance with Section 
M2105.28 prior to inspection shall be permitted. 


R109.1.3 Floodplain inspections. In flood hazard areas as 
determined by the Лооа plain administrator, upon place- 
ment of the lowest floor, including basement, and prior to 
further vertical construction, the flood plain administrator 
shall require submission of documentation, prepared and 
sealed by a registered design professional, of the elevation 
of the lowest floor, including basement, required in Sec- 
tion R322. 


R109.1.4 Frame and masonry inspection. Inspection of 
framing and masonry construction shall be made after the 
roof, masonry, framing, firestopping, draftstopping and 
bracing are in place and after the plumbing, mechanical 
and electrical rough inspections are approved. 


R109.1.4.1 Moisture content. After the framing 
inspection and prior to the installation of interior fin- 
ishes, the building official shall be notified in writing 
by the general contractor that all moisture-sensitive 
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wood framing members used in construction have a 
moisture content of not more than 19 percent of the 
weight of dry wood framing members. 


R109.1.5 Other inspections. In addition to inspections in 
Sections R109.1.1 through R109.1.4, the building official 
shall have the authority to make or require other inspec- 
tions to ascertain compliance with this code and other laws 
enforced by the building official. 


R109.1.5.1 Fire-resistance-rated construction inspec- 
tion. Where fire-resistance-rated construction is 
required between dwelling units or due to location on 
property, the building official shall require an inspection 
of such construction after lathing or gypsum board or 
gypsum panel products are in place, but before any plas- 
ter is applied, or before board or panel joints and fasten- 
ers are taped and finished. 


R109.1.5.2 Insulation and vapor retarder inspec- 
tion. Inspection shall be made after all insulation and 
required vapor retarders are in place, but before any 
interior wall covering, such as gypsum board, is 
applied. 

Exceptions: 


1. Ceiling and floor insulation visible during 
final inspection. 


2. The building official may allow the frame, 
insulation and vapor retarder inspections to be 
performed simultaneously. 


R109.1.5.3 Reinforced masonry, insulating con- 
crete form (ICF) and conventionally formed con- 
crete wall inspection. Reinforced masonry walls, 
insulating concrete form (ICF) walls and convention- 
ally formed concrete walls located in Seismic Design 
Categories О, D,, D, and E shall be inspected after 
plumbing, mechanical and electrical systems embed- 
ded within the walls and reinforcing steel are in place, 
and prior to placement of grout or concrete. Inspection 
shall verify the correct size, location, spacing and lap- 
ping of reinforcing. For masonry walls, inspection 
shall also verify that the location of grout cleanouts 
and size of grout spaces comply with the requirements 
of this code. 


R109.1.6 Final inspection. Final inspection shall be made 
after all work required by the building permit is com- 
pleted. 


R109.1.6.1 Elevation documentation. If located in a 
flood hazard area, the documentation of elevations 
required in Section R322.1.10 shall be submitted to the 
building official prior to the final inspection. 
R109.2 Inspection agencies. The building official is autho- 
rized to accept reports of approved agencies, provided such 
agencies satisfy the requirements as to qualifications and reli- 
ability. 
R109.3 Inspection requests. It shall be the duty ofthe holder 
of the building permit or their duly authorized agent to notify 
the building official when work is ready for inspection. | 
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shall be the duty of the permit holder to provide access to and 
means for inspection of such work that is required by this 
code. 


OAR 918-098-1900 is not part of this code but is reprinted here 
for the readers' convenience: 

918-098-1900 Corrective Notices—Cite-it Write-it Requirement. 
In addition to any other requirements set forth in statute and rule, 
all building officials, inspectors and plans examiners certified 
under Division 098, OAR 918-225-0540, 918-281-0020, 918- 
695-0400, and ORS 460.055 must include an exact reference to 
the applicable specialty code section, Oregon administrative rule, 


or statute, when issuing corrective notices at construction sites or 
to buildings or related appurtenances during a plan review while 
administering or enforcing a building inspection program. The 
building official, inspector, or plans examiner must include a 
plain statement of facts upon which the citation for correction 
action is based. 


Stat. Auth.: ORS 455.720 & 455.740 
Stat. Implemented: ORS 455.720 & 455.740 


R109.4 Approval required. Work shall not be done beyond 
the point indicated in each successive inspection without first 
obtaining the approval of the building official. The building 
official, upon notification, shall make the requested inspec- 
tions and shall either indicate the portion of the construction 
that is satisfactory as completed, or shall notify the permit 
holder or their duly authorized agent wherein the same fails 
to comply with this code. Any portions that do not comply 
shall be corrected and such portion shall not be covered or 
concealed until authorized by the building official. 


SECTION R110 
CERTIFICATE OF OCCUPANCY 


R110.1 Use and occupancy. A building or structure shall not 
be used or occupied, and a change in the existing character, use 
or occupancy classification of a building or structure or portion 
thereof shall not be made, until the building official has issued 
a certificate of occupancy for such change in character, use or 
occupancy. Issuance of a certificate of occupancy shall not be 
construed as an approval of a violation of the provisions of this 
code. Nothing in this code limits a local municipality 5 ability 
to require application of its own ordinances, or to enforce its 
own ordinances. See OAR 918-480-0140. 


Exceptions: 


1. Certificates of occupancy are not required for work 
exempt from permits under Section R105.2. 


2. Accessory structures. 


OAR 918-480-0140 is not part of this code but is reprinted here 
for the readers’ convenience: 


OAR 918-480-0140 Residential Certificates of Occupancy. 
(1) Prior to occupancy of a new residential dwelling or 


townhouse the building official must issue a certificate of 
occupancy in the form and format established by the division, 
unless a temporary certificate of occupancy is issued by the 


building official. 
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(2) For purposes of this rule, the terms “residential dwelling" 
and “townhouse” have the same meaning as in section R202 of 
the Oregon Residential Specialty Code. 

(3) Before the certificate of occupancy is issued, the general 
contractor or owner who was issued the structural permit for 
construction must provide to the building official the contact 
information and relevant license information for the general 
contractor, as well as any electrical contractor, H-VAC 
contractor and plumbing contractor that performed work on the 
residential dwelling or townhouse. 

(4) A building official may revoke a certificate of occupancy or 
a temporary certificate of occupancy when the residential 
dwelling or townhouse is in violation of applicable law that 
poses a threat to health and safety. The revocation must be in 
writing and state the basis for the revocation of the certificate of 
occupancy. 


R110.2 Change in use or occupancy. No change shall be 
made in the use or occupancy of any building that would 
place the building in a different division of the same group of 
occupancy or in a different occupancy group, unless such 
building is made to comply with the requirements of this 
code, or the Building Code for such division or group of 
occupancy. Subject to the approval of the building official, 
the use or occupancy of existing buildings shall be permitted 
to be changed and the building is allowed to be occupied for 
purposes in other groups without conforming to all the 
requirements of this code for those groups, provided the new 
or proposed use is not more hazardous, based on life and fire 
risk, than the existing use. 


R110.3 Certificate issued. After the building official 
inspects the building or structure and does not find viola- 
tions of the provisions of this code or other laws that are 
enforced by the department of building safety, the building 
Official shall issue a certificate of occupancy containing the 
following: 


1. The building permit number. 
2. The address of the structure. 


3. The name and address of the owner or the owner’s 
authorized agent. 


4. A description of that portion of the structure for which 
the certificate is issued. 


5. A statement that the described portion of the structure 


has been inspected for compliance with the require- 
ments of this code. 


6. The name of the building official. 
7. The edition of the code under which the permit was 
issued. 


8. If an automatic sprinkler system is provided and 
whether the sprinkler system is required. 
9. Any special stipulations and conditions of the building 
permit. 
R110.4 Temporary occupancy. The building official is 
authorized to issue a temporary certificate of occupancy 
before the completion of the entire work covered by the per- 
mit, provided that such portion or portions shall be occupied 
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safely. The building official shall set a time period during 
which the temporary certificate of occupancy is valid. 


R110.5 Revocation. The building official is authorized to, in 
writing, suspend or revoke a certificate of occupancy or cer- 
tificate of completion issued under the provisions of this code 
wherever the certificate is issued in error, or on the basis of 
incorrect information supplied, or where it is determined that 
the building or structure or portion thereof is in violation of 
any of the provisions of this code. Nothing in this code limits 
a local municipality 5 ability to require application of its own 
ordinances, or to enforce its own ordinances. 


SECTION R111 
SERVICE UTILITIES 


Not adopted by the State of Oregon Building Codes Division as 


part of the state building code. Municipalities may have 
independent local authority regarding service utilities. 


SECTION R112 
BOARD OF APPEALS 


R112.1 General. In order to hear and decide appeals of 
orders, decisions or determinations made by the building 
official relative to the application and interpretation of this 
code, the municipality shall establish an appeals procedure. 
ORS 455.475 provides an alternative appeal process to that 
set forth by the local municipality. 


R112.2 Limitations on authority. An application for appeal 
shall be based on a claim that the true intent of this code or 
the rules legally adopted thereunder have been incorrectly 
interpreted, the provisions of this code do not fully apply or 
an equally good or better form of construction is proposed. 
The board shall not have authority to waive requirements of 
this code. 


ORS 455.475 is not part of this code but is reprinted here for the 
readers' convenience: 
455.475 Appeal of decision of building official. A person 
aggrieved by a decision made by a building official under 
authority established pursuant to ORS 455.148, 455.150 or 
455.467 may appeal the decision. The following apply to an 
appeal under this section: 
(1) An appeal under this section shall be made first to the 
appropriate specialty code chief inspector of the Department of 
Consumer and Business Services. The decision of the 
department chief inspector may be appealed to the appropriate 
advisory board. The decision of the advisory board may only be 
appealed to the Director of the Department of Consumer and 
Business Services if codes in addition to the applicable 
specialty code are at issue. 


(2) If the appropriate advisory board determines that a decision 
by the department chief inspector is a major code interpretation, 
then the inspector shall distiibute the decision in writing to all 
applicable specialty code public and private inspection 
authorities in the state. The decision shall be distributed within 
60 days after the board's determination, and there shall be no 
charge for the distribution of the decision. As used in this 


subsection, a “major code interpretation" means a code 
interpretation decision that affects or may affect more than one 
job site or more than one inspection jurisdiction. 

(3) If an appeal is made under this section, an inspection 
authority shall extend the plan review deadline by the 
number of days it takes for a final decision to be issued for 
the appeal. 


Forms for appeals under ORS 455.690 and ORS 455.475 are 
available online at Oregon.gov/bcd. 


R112.3 Qualifications. An appeals board shall consist of | | 


members who are qualified by experience and training to pass 
judgement on matters pertaining to building construction. 


R112.4 Administration. Not adopted by the State of Oregon, 
Building Codes Division, as part of the state building code. 


SECTION R113 
VIOLATIONS 
R113.1 Prohibited acts. Prohibited acts are as described in 
ORS 455.450. 


ORS 455.450 is not part of this code but is reprinted here for the 

readers' convenience: 

455.450 Prohibited acts. A person shall not: 
(1) Violate, or procure or assist in the violation of, any final 
order of the Director of the Department of Consumer and 
Business Services, an advisory board, a state administrative 
officer or any local appeals board, building official or inspector, 
concerning the application of the state building code in a 
particular case or concerning a license, certificate, registration 
or other authorization. 
(2) Engage in, or procure or assist any other person to engage 
in, any conduct or activity for which a permit, label, license, 
certificate, registration or other formal authorization is required 
by any specialty code, any provision of ORS 446.003 to 
446.200, 446.225 to 446.285, 446.395 to 446.420, 446.566 to 
446.646, 446.666 to 446.746, 479.510 to 479.945, 479.950 and 
480.510 to 480.670, this chapter or ORS chapter 447, 460 or 
693, or any rule adopted or order issued for the administration 
and enforcement of those provisions, without first having 
obtained such permit, label, license, certificate, registration or 
other formal authorization. 
Violate, or procure or assist in the violation of, any standard, 
specification, requirement, prohibition or other technical 
provision set forth in the state building code or an applicable 

local building code or in any rule or order of the Department of 

Consumer and Business Services, an advisory board, a local 

governing body or local building official. 
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R113.2 Notice of violation. The building official is autho- 
rized to serve a notice of violation or order on the person 
responsible for the erection, construction, a/feration, exten- 
sion, repair, moving, or occupancy of a building or structure 
in violation of the provisions of this code, or in violation of a 
detail statement or a plan approved thereunder, or in violation 
of a permit or certificate issued under the provisions of this 
code. Such order shall direct the discontinuance of the illegal 
action or condition and the abatement of the violation. 


R113.3 Prosecution of violation. If the notice of violation is 
not complied with in the time prescribed by such notice, the 
building official is authorized to request the legal counsel of 
the municipality to institute the appropriate proceeding at law 
or in equity to restrain, correct or abate such violation, or to 
require the removal or termination of the unlawful occupancy 
of the building or structure in violation of the provisions of 
this code or of the order or direction made pursuant thereto. 


R113.4 Violation penalties. Any person who violates a pro- 
vision of this code or fails to comply with any of the require- 
ments thereof or who erects, constructs, alters or repairs a 
building or structure in violation of the approved construc- 
tion documents or directive of the building official, or of a 
permit or certificate issued under the provisions of this code, 
shall be subject to penalties as prescribed by law. 


SECTION R114 
STOP WORK ORDER 


Not adopted by the State of Oregon Building Codes Division as 


part of the state building code. Municipalities may have 
independent local authority regarding stop orders. 


SECTION R115 
PREFABRICATED CONSTRUCTION 


R115.1 General. See ORS 455.010 and OAR chapter 918, 
division 674. 


ORS 455.010(6) is not part of this code but is reprinted here for 
the readers' convenience: 


ORS 455.010(6) Definitions 
(6) “Prefabricated structure": 


(a) Means a building or subassembly that has been in whole 
or substantial part manufactured or assembled using closed 
construction at an off-site location to be wholly or partially 
assembled on-site. 


(b) Does not include a manufactured dwelling. 


SECTION R116 
INSPECTION CARD 


R116.1 Record required. The permit holder or permit 
holder's agent shall post the inspection record on the job site in 
an accessible and conspicuous place to allow the building offi- 
cial to make the required entries. The record shall be main- 
tained by the permit holder until the final inspection has been 
made and approved. The building official may adopt local pol- 
icies approving alternative inspection recording methods. 
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SECTION R117 
MOVED BUILDINGS 


R117.1 Moved buildings. See ORS 455.410. 


ORS 455.410 is not part of this code but is reprinted here for the 
readers’ convenience: 


455.410 Relocated buildings; 

required; permits. 
(3) Existing buildings or structures which are removed from 
their foundation and relocated to another site within this state 
shall be in substantial compliance as defined in subsections (2) 
and (3) of this section. 
(4) “Substantial compliance" means compliance with local 
construction codes in effect as of the original permit date of the 
building or structure, or where there was no permitting required 
at the time of original construction, with basic health and safety 
standards, as described in the closest dated Uniform Housing 
Code, as published by the International Conference of Building 
Officials as of the date of construction. Only the insulation, 
overhead and underneath the structure, shall be upgraded to the 
current insulation requirements of the state building code, or to 
the maximum extent possible subject to the design of the 
structure. Nothing in this statute shall be construed to mean that 


substantial compliance 


all heating, plumbing and electrical systems shall be replaced 
with systems meeting current standards for new construction, 
except that any life-threatening deficiencies in those systems 
shall be repaired, notwithstanding that the cost of rehabilitation 
may exceed 50 percent of the value of the structure before 
rehabilitation. 


(5) АП foundation and basement construction on the structure 
and any remodeling at the new location shall be constructed 
subject to all applicable local current building and safety codes, 
or where none exist, with the applicable standards as described 
in the Uniform Housing Code described in subsection (2) of this 
section. 

(6) All moved houses shall be provided with either battery- 
operated or hard-wired smoke detection devices located in 
accordance with the provisions of the state building code. 

(7) Nothing in this section is intended to permit any person to 
move a structure unless the person first consults the appropriate 
building inspection authority and obtains all required permits. 


SECTION R118 
HISTORIC BUILDINGS 


R118.1 Repairs, alterations and additions. Repairs, alter- 
ations and additions necessary for the preservation, restoration, 
rehabilitation or continued use of a historical building may be 
made without conforming to all of the requirements of this 
code when authorized by the building official, provided: 


1. The building has been officially designated a historic 
building. 
2. Unsafe conditions are corrected. 


3. The restored building will be no more hazardous, based 
on life and fire risk, than the existing building. 


4. The building official seeks the advice of the State of 
Oregon Historic Preservation Office. 


In the case of appeals related to historic buildings, the 
local appeals board or the appropriate state appeals board 
shall seek the advice of the state historic preservation officer. 
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Part II—Definitions 


CHAPTER 2 
DEFINITIONS 


SECTION R201 
GENERAL 


R201.1 Scope. Unless otherwise expressly stated, the follow- 
ing words and terms shall, for the purposes of this code, have 
the meanings indicated in this chapter. 


R201.2 Interchangeability. Words used in the present tense 
include the future; words in the masculine gender include the 
feminine and neuter; the singular number includes the plural 
and the plural, the singular. 


R201.3 Terms defined in other codes. Where terms are not 
defined in this code and are defined in the Electrical Code, 
Building Code, Fire Code, Mechanical Code or Plumbing 
Code, such terms shall have the meanings ascribed in those 
codes. 


R201.4 Terms not defined. Where terms are not defined 
through the methods authorized by this section, such terms 
shall have ordinarily accepted meanings such as the context 
implies. Words of common usage are given their plain, natu- 
ral and ordinary meanings. Words that have well-defined 
legal meanings are given those meanings. 


SECTION R202 
DEFINITIONS 


ACCESS (TO). That which enables a device, an appliance or 
equipment to be reached by ready access or by a means that 
first requires the removal or movement of a panel, door or 
similar obstruction. 


ACCESSORY STRUCTURE. А structure not greater than 
3,000 square feet (279 m?) in floor area, and not more than 
two stories in height, the use of which is accessory to and 
incidental to that of the dwelling(s) and that is located on the 
same lot. Nonhabitable accessory structures include, but are 
not limited to; garages, carports, storage sheds, tool sheds and 
garden structures. See Section R328 for allowable area 
increases. 


ADDITION. An extension or increase in floor area, number 
of stories or height of a building or structure. 


ADHERED STONE OR MASONRY VENEER. Stone or 
masonry veneer secured and supported through the adhesion 
of an approved bonding material applied to an approved 
backing. 


AIR, EXHAUST. Air being removed from any space or 
piece of equipment and conveyed directly to the atmosphere 
by means of openings or ducts. 
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AIR CIRCULATION, FORCED. A means of providing 
space conditioning utilizing movement of air through ducts or 
plenums by mechanical means. 


AIR-CONDITIONING SYSTEM. А system that consists 
of heat exchangers, blowers, filters, supply, exhaust and 
return-air systems, and shall include any apparatus installed 
in connection therewith. 


AIR-IMPERMEABLE INSULATION. An insulation hav- 
ing an air permanence equal to or less than 0.02 L/s-m? at 75 
Pa pressure differential as tested in accordance with ASTM 
E2178 or E283. 


ALTERATION. Any construction, retrofit or renovation to 
an existing structure other than repair or addition that requires 
a permit. Also, a change in a building, gas or mechanical sys- 
tem that involves an extension, addition or change to the 
arrangement, type or purpose of the original installation that 
requires a permit. 

ALTERNATING TREAD DEVICE. A device that has a 
series of steps between 50 and 70 degrees (0.87 and 1.22 rad) 
from horizontal, usually attached to a center support rail in an 
alternating manner so that the user does not have both feet on 
the same level at the same time. 


ANCHORED STONE OR MASONRY VENEER. Stone 
or masonry veneer secured with approved mechanical fasten- 
ers to an approved backing. 


ANCHORS. See "Supports." 


APPLIANCE. А device or apparatus that is manufactured 
and designed to utilize energy and for which this code pro- 
vides specific requirements. 


APPROVED. Acceptable to the building official. 


APPROVED AGENCY. An established and recognized 
agency that is regularly engaged in conducting tests, furnish- 
ing inspection services or furnishing product certification, 
and has been approved by the building official. 


ASPECT RATIO. The ratio of longest to shortest perpendic- 
ular dimensions, or for wall sections, the ratio of height to 
length. 

ATTIC. The unfinished space between the ceiling assembly 
and the roof assembly. 

ATTIC, HABITABLE. A finished or unfinished habitable 
space within an attic. 

BALANCED VENTILATION. Any combination of con- 
currently operating mechanical exhaust and mechanical sup- 
ply whereby the total mechanical exhaust airflow rate is 
within 10 percent of the total mechanical supply airflow rate. 
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BALCONY, EXTERIOR. An exterior floor system project- 
ing from and supported completely by an adjoining structure 
without any additional supports provided to the floor system. 


BASEMENT. A story that is not a story above grade plane. 
(see “Story above grade plane”). 


A basement shall be considered as a story above grade 
plane where the finished surface of the floor above the base- 
ment is: 


1. Greater than 6 feet (1829 mm) above grade plane; or 


2. Greater than 12 feet (3658 mm) above the finished 
ground level at any point. 


BATTERY SYSTEM, STATIONARY STORAGE. A 
rechargeable energy storage system consisting of electro- 
chemical storage batteries, battery chargers, controls and 
associated electrical equipment designed to provide electrical 
power to a building. The system is typically used to provide 
standby or emergency power, an uninterruptable power sup- 
ply, load shedding, load sharing or similar capabilities. 


BOILER. A closed heating appliance intended to supply hot 
water or steam for space heating, processing or power pur- 
poses. Low-pressure boilers operate at pressures less than or 
equal to 15 pounds per square inch (psi) (103 kPa) for steam 
and 160 psi (1103 kPa) for water. High-pressure boilers oper- 
ate at pressures exceeding those pressures. 


BOILER CODE. For the purposes of this code, Boiler Code 
shall mean the Oregon Boiler and Pressure Vessel Specialty 
Code as adopted by OAR 918-225-0430. The Boiler Code is 
expressly enforced by the Oregon Building Codes Division. 
Inspections and plan review are performed only by inspectors 
authorized by the state. 


BOND BEAM. A horizontal grouted element within 
masonry in which reinforcement is embedded. 


BRACED WALL LINE. A straight line through the build- 
ing plan that represents the location of the lateral resistance 
provided by the wall bracing. 


BRACED WALL LINE, CONTINUOUSLY SHEATHED. 
A braced wall line with structural sheathing applied to all 
sheathable surfaces including the areas above and below open- 
ings. 


BRACED WALL PANEL. A full-height section of wall 
constructed to resist in-plane shear loads through interaction 
of framing members, sheathing material and anchors. The 
panels length meets the requirements of its particular bracing 
method, and contributes toward the total amount of bracing 
required along its braced wall line in accordance with Section 
R602.10.1. 


BRAZING. A weld produced by heating an assembly to the 
brazing temperature using a filler metal having a liquidus 
above 840?F (449?С) and below the solidus of the metals. 


BTU/H. The listed maximum capacity of an appliance, 
absorption unit or burner expressed in British thermal units 
input per hour. 


BUILDING. Any low-rise residential dwelling or portion 
thereof, including townhouses, used or intended to be used 
for human habitation, for living, sleeping, cooking or eating 
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purposes, or any combination thereof, or any accessory struc- 
ture. 


BUILDING, EXISTING. Existing building is a building 
erected prior to the adoption of this code, or one for which a 
legal building permit has been issued. 


BUILDING-INTEGRATED PHOTOVOLTAIC PROD- 
UCT. A building product that incorporates photovoltaic 
modules and functions as a component of the building enve- 
lope. 


BUILDING-INTEGRATED PHOTOVOLTAIC ROOF 
PANEL (BIPV Roof Panel). A photovoltaic panel that func- 
tions as a component of the building envelope. 


BUILDING OFFICIAL. The officer or other designated 
authority charged with the administration and enforcement of 
this code, or a duly authorized representative. 


455.715 Definitions for ORS 455.715 to 455.740. 
As used in ORS 455.715 to 455.740, unless the context otherwise 
requires: 

(1) "Building official” means a person charged by а 
administration and 


municipality with responsibility for 
enforcement of the state building code in the municipality. 


[Formerly 456.805; 1991 c.361 $1;1995 6.30485; 2003 
с.675537; 2009 c.593885,6; 2013 c.110§4] 


BUILDING THERMAL ENVELOPE. For the definition 
applicable in Chapter 11, see Section N1102. 


BUILT-UP ROOF COVERING. Two or more layers of felt 
cemented together and surfaced with a cap sheet, mineral 
aggregate, smooth coating or similar surfacing material. 


CAP PLATE. The top plate of the double top plates used in 
structural insulated panel (SIP) construction. The cap plate is 
cut to match the panel thickness such that it overlaps the 
wood structural panel facing on both sides. 


CARBON MONOXIDE ALARM. А single- or multiple- 
station alarm intended to detect carbon monoxide gas and 
alert occupants by a distinct audible signal. It incorporates a 
sensor, control components and an alarm notification appli- 
ance in a single unit. 


CARBON MONOXIDE DETECTOR. A device with an 
integral sensor to detect carbon monoxide gas and transmit an 
alarm signal to a connected alarm control unit. 


CARPORT. A carport is a structure used to shelter a vehicle, 
having no enclosed uses above, and is entirely open on two or 
more sides. 


CEILING HEIGHT. The clear vertical distance from the 
finished floor to the finished ceiling. 


CEMENT PLASTER. A mixture of Portland or blended 
cement, Portland cement or blended cement and hydrated 
lime, masonry cement or plastic cement and aggregate and 
other approved materials as specified in this code. 


CHANGE OF OCCUPANCY. A change in the use of a 
building or portion of a building that involves a change in the 
application of the requirements of this code. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


= 


- 


(^ 


а Se 


CHIMNEY. A primary vertical structure containing one or 
more flues, for the purpose of carrying gaseous products of 
combustion and air from a fuel-burning appliance to the out- 
side atmosphere. 


CHIMNEY CONNECTOR. А pipe that connects a fuel- 
burning appliance to a chimney. 


CHIMNEY TYPES. 


Residential-type appliance. An approved chimney for 
removing the products of combustion from fuel-burning, 
residential-type appliances producing combustion gases 
not in excess of 1,000°F (538°C) under normal operating 
conditions, and capable of producing combustion gases 
of 1,400?F (760°С) during intermittent forces firing for 
periods up to 1 hour. All temperatures shall be measured 
at the appliance flue outlet. Residential-type appliance 
chimneys include masonry and factory-built types. 


CIRCULATING HOT WATER SYSTEM. А specifically 
designed water distribution system where one or more pumps 
are operated in the service hot water piping to circulate 
heated water from the water-heating equipment to fixtures 
and back to the water-heating equipment. 


CLADDING. The exterior materials that cover the surface of 
the building envelope that is directly loaded by the wind. 


CLIMATE ZONE. A geographical region based on climatic 
criteria as specified in this code. 


CLOSET. A small room or chamber used for storage. 


CLOTHES DRYER. An appliance used to dry wet laundry 
by means of heated air. 
Type 1. Factory-built package, multiple production. Pri- 
marily used in the family living environment. Usually the 
smallest unit physically and in function output. 
COLLAPSIBLE SOILS. Soils that exhibit volumetric 
reduction in response to partial or full wetting under load. 
COMBUSTIBLE MATERIAL. Any material not defined 
as noncombustible. 
COMBUSTION AIR. The air provided to fuel-burning 
equipment including air for fuel combustion, draft hood dilu- 
tion and ventilation of the equipment enclosure. Air necessary 
for the complete combustion of a fuel, including theoretical 
air and excess air. 
COMPRESSIBLE SOILS. Soils that exhibit volumetric 
reduction in response to the application of load even in the 
absence of wetting or drying. 


CONDENSATE. The liquid that separates from a gas due 
to a reduction in temperature; for example, water that con- 
denses from flue gases and water that condenses from air 
circulating through the cooling coil in air conditioning 
equipment. 

CONDENSING APPLIANCE. An appliance that con- 
denses water generated by the burning of fuels. 
CONDITIONED AIR. Air treated to control its temperature, 
relative humidity or quality. 
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CONDITIONED SPACE. For the definition applicable in 
Chapter 11, see Section N1102. 


CONGREGATE LIVING FACILITIES. See Chapter | of 
this code and the Building Code. 


CONSTRUCTION DOCUMENTS. Written, graphic and 
pictorial documents prepared or assembled for describing the 
design, location and physical characteristics of the elements 
of a project necessary for obtaining a building permit. 


CONTINUOUS INSULATION (сі). Insulating material 
that is continuous across all structural members without ther- 
mal bridges other than fasteners and service openings. It is 
installed on the interior or exterior, or is integral to any 
opaque surface, of the building envelope. 


CONTROL, LIMIT. An automatic control responsive to 
changes in liquid flow or level, pressure, or temperature for 
limiting the operation of an appliance. 


CONTROL, PRIMARY SAFETY. 4A safety control 
responsive directly to flame properties that senses the pres- 
ence or absence of flame and, in event of ignition failure or 
unintentional flame extinguishment, automatically causes 
shutdown of mechanical equipment. 


CONVECTOR. A system incorporating a heating element in 
an enclosure in which air enters an opening below the heating 
element, is heated and leaves the enclosure through an open- 
ing located above the heating element. 


CORE. The lightweight middle section of a structural insu- 
lated panel, composed of foam plastic insulation, that pro- 
vides the link between the two facing shells. 


CORROSION RESISTANCE. The ability of a material to 
withstand deterioration of its surface or its properties where 
exposed to its environment. 


COURT. An open, uncovered space, unobstructed to the sky, 
bounded on three or more sides by exterior building walls or 
other enclosing devices. 


CRAWL SPACE. An underfloor space that is not a basement. 


CRIPPLE WALL. A framed stud wall that is less than 96 
inches (2438 mm) in height extending from the top of a con- 
crete or masonry foundation to the underside of the floor 
framing for the lowest occupied floor level or from the top of 
a daylight basement concrete or masonry foundation wall to 
the underside of the framing above. 


CROSS-LAMINATED TIMBER. 4A prefabricated engi- 
neered wood product consisting of not less than three layers 
of solid-sawn lumber or structural composite lumber where 
the adjacent layers are cross-oriented and bonded with struc- 
tural adhesive to form a solid wood element. 


DALLE GLASS. A decorative composite glazing material 
made of individual pieces of glass that are embedded in a cast 
matrix of concrete or epoxy. 


DAMPER, VOLUME. A device that will restrict, retard or 
direct the flow of air in any duct, or the products of combus- 
tion of heat-producing equipment, vent connector, vent or 
chimney. 
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DEAD LOADS. The weight of the materials of construction 
incorporated into the building, including but not limited to 
walls, floors, roofs, ceilings, stairways, built-in partitions, 
finishes, cladding, and other similarly incorporated architec- 
tural and structural items, and fixed service equipment. 


DECK, ATTACHED. An exterior floor system supported 
on at least one side by the exterior wall of the adjoining struc- 
ture and supported on the opposing side by posts, piers or 
other support methods. 


DECK, DETACHED. An exterior floor system not anchored 
to a structure and is provided with its own independent support 
system. 


DECORATIVE GLASS. A carved, leaded or Dalle glass or 
glazing material with a purpose that is decorative or artistic, 
not functional; with coloring, texture or other design qualities 
or components that cannot be removed without destroying the 
glazing material; and with a surface, or assembly into which 
it is incorporated, that is divided into segments. 


DESIGN FLOOD ELEVATION. The elevation of the 
*design flood" including wave height, relative to the datum 
specified on the community's legally designated flood hazard 
map as determined by the flood plain administrator. 


DESIGN PROFESSIONAL. See "Registered design profes- 
sional." 


DIAPHRAGM. A roof or floor system designed to transmit 
lateral forces to shear walls or other lateral-load resisting ele- 
ments. 


DILUTION AIR. Air that enters a draft hood or draft regula- 
tor and mixes with flue gases. 


DIRECT SYSTEM. A solar thermal system in which the gas 
or liquid in the solar collector loop is not separated from the 
load. 


DIRECT-VENT APPLIANCE. А fuel-burning appliance 
with a sealed combustion system that draws all air for com- 
bustion from the outside atmosphere and discharges all flue 
gases to the outside atmosphere. 


DRAFT. The pressure difference existing between the appli- 
ance or any component part and the atmosphere, that causes a 
continuous flow of air and products of combustion through 
the gas passages of the appliance to the atmosphere. 


Induced draft. The pressure difference created by the 
action of a fan, blower or ejector, that is located between 
the appliance and the chimney or vent termination. 


Natural draft. The pressure difference created by a vent 
or chimney because of its height, and the temperature dif- 
ference between the flue gases and the atmosphere. 


DRAFT HOOD. A device built into an appliance, or a part 
of the vent connector from an appliance, that is designed to 
provide for the ready escape of the flue gases from the 
appliance in the event of no draft, backdraft or stoppage 
beyond the draft hood; prevent a backdraft from entering the 
appliance; and neutralize the effect of stack action of the 
chimney or gas vent on the operation of the appliance. 
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DRAFT REGULATOR. A device that functions to maintain 
a desired draft in the appliance by automatically reducing the 
draft to the desired value. 


DRAFT STOP. A material, device or construction installed 
to restrict the movement of air within open spaces of con- 
cealed areas of building components such as crawl spaces, 
floor-ceiling assemblies, roof-ceiling assemblies and attics. 


DRAIN-BACK SYSTEM. A solar thermal system in which 
the fluid in the solar collector loop is drained from the collec- 
tor into a holding tank under prescribed circumstances. 


DUCT SYSTEM. A continuous passageway for the trans- 
mission of air that, in addition to ducts, includes duct fittings, 
dampers, plenums, fans and accessory air-handling equip- 
ment and appliances. 


DWELLING. Any building that contains one or two dwell- 
ing units used, intended, or designed to be built, used, rented, 
leased, let or hired out to be occupied, or that are occupied for 
living purposes. 


DWELLING UNIT. A single unit providing complete inde- 
pendent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking 
and sanitation. 


ELECTRICAL CODE. For the purposes of this code, Elec- 
trical Code shall mean the Oregon Electrical Specialty Code 
as adopted by OAR 918-305-0100. 


ELEVATOR CODE. For the purposes of this code, Elevator 
Code shall mean the Oregon Elevator Specialty Code as 
adopted by OAR 918-400-0455. The Elevator Code is 
expressly enforced by the Oregon Building Codes Division. 
Inspections and plan review are performed only by inspectors 
authorized by the state. 


EMERGENCY ESCAPE AND RESCUE OPENING. An 
operable exterior window, door or similar device that pro- 
vides for a means of escape and access for rescue in the event 
of an emergency. (See also “Grade floor opening.") 


ENGINEERED WOOD RIM BOARD. A full-depth struc- 
tural composite lumber, wood structural panel, structural 
glued laminated timber or prefabricated wood I-joist member 
designed to transfer horizontal (shear) and vertical (compres- 
sion) loads, provide attachment for diaphragm sheathing, sid- 
ing and exterior deck ledgers and provide lateral support at 
the ends of floor or roof joists or rafters. 


EQUIPMENT. Piping, ducts, vents, control devices and 
other components of systems other than appliances that are 
permanently installed and integrated to provide control of 
environmental conditions for buildings. This definition shall 
also include other systems specifically regulated in this code. 
ESCARPMENT. With respect to topographic wind effects, a 
cliff or steep slope generally separating two levels or gently 
sloping areas. 

ESSENTIALLY NONTOXIC TRANSFER FLUIDS. Flu- 
ids having a Gosselin rating of 1, including propylene glycol; 
mineral oil; polydimethy oil oxane; hydrochlorofluorocarbon, 
chlorofluorocarbon and hydrofluorocarbon refrigerants; and 
FDA-approved boiler water additives for steam boilers. 
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ESSENTIALLY TOXIC TRANSFER FLUIDS. Soil, 
water or graywater and fluids having a Gosselin rating of 2 or 
more including ethylene glycol, hydrocarbon oils, ammonia 
refrigerants and hydrazine. 


EVAPORATIVE COOLER. A device used for reducing air 
temperature by the process of evaporating water into an air- 
stream. 


EXCESS AIR. Air that passes through the combustion 
chamber and the appliance flue in excess of what is theoreti- 
cally required for complete combustion. 


EXHAUST HOOD, FULL OPENING. An exhaust hood 
with an opening not less than the diameter of the connecting 
vent. 


EXPANSIVE SOILS. Soils that exhibit volumetric increase 
or decrease (swelling or shrinking) in response to partial or 
full wetting or drying under load. 


EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS). EIFS are nonstructural, nonload-bearing exterior 
wall cladding systems that consist of an insulation board 
attached either adhesively or mechanically, or both, to the 
substrate; an integrally reinforced base coat; and a textured 
protective finish coat. 


EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS) WITH DRAINAGE. An EIFS that incorporates a 
means of drainage applied over a water-resistive barrier. 


EXTERIOR WALL. A wall that is used as an enclosing 
wall for a building, other than a fire wall, and that has a slope 
of 60 degrees (1.05 rad) or greater with the horizontal plane. 


EXTERIOR WALL COVERING. A material or assembly 
of materials applied on the exterior side of exterior walls for 
the purpose of providing a weather-resistive barrier, insula- 
tion or for aesthetics, including but not limited to, veneers, 
siding, exterior insulation and finish systems, architectural 
trim and embellishments such as cornices, soffits, and fas- 
cias. 


FACING. The wood structural panel facings that form the 
two outmost rigid layers of the structural insulated panel. 


FACTORY-BUILT CHIMNEY. A /isted and labeled chim- 
ney composed of factory-made components assembled in the 
field in accordance with the manufacturer's instructions and 
the conditions of the /isting. 


FACTORY-MADE AIR DUCT. A listed and labeled duct 
manufactured in a factory and assembled in the field in accor- 
dance with the manufacturer's instructions and conditions of 
the /isting. 


FENESTRATION. Products classified as either vertical fen- 
estration or skylights and sloped glazing, installed in such a 
manner as to preserve the weather-resistant barrier of the wall 
or roof in which they are installed. Fenestration includes 
products with glass or other transparent or translucent materi- 
als. 


For the definition applicable in Chapter 11, see Section 
N1102. 
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FENESTRATION, VERTICAL. Windows that are fixed or 
movable, opaque doors, glazed doors, glazed block and com- 
bination opaque and glazed doors installed in a wall at less 
than 15 degrees from vertical. 


FIBER-CEMENT (BACKERBOARD, SIDING, SOFFIT, 
TRIM AND UNDERLAYMENT) PRODUCTS. Manufac- 
tured thin section composites of hydraulic cementitious 
matrices and discrete nonasbestos fibers. 


FIRE SEPARATION DISTANCE. The distance measured 
from the building face to one of the following: 


1. To the closest interior lot line. 
2. To the centerline of a street, an alley or public way. 
3. To an imaginary line between two buildings on the lot. 


The distance shall be measured at a right angle from the 
face of the wall. 


FIREBLOCKING. Building materials ог materials 
approved for use as fireblocking, installed to resist the free 
passage of flame to other areas of the building through con- 
cealed spaces. 


FIREPLACE. A hearth and fire chamber or similar prepared 
place in which a fire may be made, and which is built in con- 
junction with a chimney. 


Factory-built fireplace. A /isted and labeled fireplace 
and chimney system composed of factory-made compo- 
nents, and assembled in the field in accordance with man- 
ufacturer's instructions and the conditions of the listing. 


Masonry fireplace. A field-constructed fireplace com- 
posed of solid masonry units, bricks, stones or concrete. 


FIREPLACE STOVE. А free-standing, chimney-con- 
nected solid-fuel-burning heater designed to be operated with 
the fire chamber doors in either the open or closed position. 


FIREPLACE THROAT. The opening between the top of 
the firebox and the smoke chamber. 


FIRE-RETARDANT-TREATED WOOD. Pressure-treated 
lumber and plywood that exhibit reduced surface burning char- 
acteristics and resist propagation of fire. 


Other means during manufacture. A process where the 
wood raw material is treated with a fire-retardant formula- 
tion while undergoing creation as a finished product. 


Pressure process. A process for treating wood using an 
initial vacuum followed by the introduction of pressure 
above atmospheric. 


FLAME SPREAD. The propagation of flame over a surface. 


FLAME SPREAD INDEX. А comparative measure, 
expressed as a dimensionless number, derived from visual 
measurements of the spread of flame versus time for a mate- 
rial tested in accordance with ASTM E84 or UL 723. 


FLEXIBLE AIR CONNECTOR. A conduit for transferring 
air between an air duct or plenum and an air terminal unit, an 
air inlet or an air outlet. Such conduit is limited in its use, 
length and location. 
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FLIGHT. A continuous run of rectangular treads or winders 
or combination thereof from one landing to another. 


FLOOD HAZARD AREA. An area determined by the flood 
plain administrator as a flood hazard area. 


FLOOD PLAIN ADMINISTRATOR. See Section R102.4.1. 


FLOOR FURNACE. A self-contained furnace suspended 
from the floor of the space being heated, taking air for com- 
bustion from outside such space, and with means for lighting 
the appliance from such space. 


FLUE. A passageway within a chimney or vent through 
which gaseous products of combustion pass. 


FLUE, APPLIANCE. The passages within an appliance 
through which combustion products pass from the combus- 
tion chamber to the flue collar. 


FLUE COLLAR. The portion of a fuel-burning appliance 
designed for the attachment of a draft hood, vent connector or 
venting system. 


FLUE GASES. Products of combustion plus excess air in 
appliance flues or heat exchangers. 


FOAM BACKER BOARD. Foam plastic used in siding appli- 
cations where the foam plastic is a component of the siding. 


FOAM PLASTIC INSULATION. A plastic that is inten- 
tionally expanded by the use of a foaming agent to produce a 
reduced-density plastic containing voids consisting of open 
or closed cells distributed throughout the plastic for thermal 
insulating or acoustic purposes and that has a density less 
than 20 pounds per cubic foot (320 kg/m?) unless it is used as 
interior trim. 


FOAM PLASTIC INTERIOR TRIM. Exposed foam plas- 
tic used as picture molds, chair rails, crown moldings, base- 
boards, handrails, ceiling beams, door trim and window trim 
and similar decorative or protective materials used in fixed 
applications. 


FUEL-PIPING SYSTEM. АП piping, tubing, valves and fit- 
tings used to connect fuel utilization equipment to the point of 
fuel delivery. 


FULL-OPEN VALVE. A water control or shutoff compo- 
nent in the water supply system piping that, where adjusted 
for maximum flow, the flow path through the component's 
closure member is not a restriction in the component's 
through-flow area. 


FURNACE. А vented heating appliance designed ог 
arranged to discharge heated air into a conditioned space or 
through a duct or ducts. 


GABLE. The triangular portion of a wall beneath the end of a 
dual-slope, pitched, or mono-slope roof or portion thereof 
and above the top plates of the story or level of the ceiling 
below. 


GLAZING AREA. The interior surface area of all glazed 
fenestration, including the area of sash, curbing or other 
framing elements, that enclose conditioned space. Includes 
the area of glazed fenestration assemblies in walls bounding 
conditioned basements. 
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GRADE. The finished ground level adjoining the building at 
all exterior walls. 


GRADE FLOOR OPENING. A window or other opening 
located such that the sill height of the opening is not more 
than 44 inches (1118 mm) above or below the finished 
ground level adjacent to the opening. (See also “Emergency 
escape and rescue opening.") 


GRADE PLANE. A reference plane representing the aver- 
age of the finished ground level adjoining the building at all 
exterior walls. Where the finished ground level slopes away 
from the exterior walls, the reference plane shall be estab- 
lished by the lowest points within the area between the build- 
ing and the lot line or, where the lot line is more than 6 feet 
(1829 mm) from the building between the structure and a 
point 6 feet (1829 mm) from the building. 


GROUND SNOW LOAD, p, The site-specific weight of the 
accumulated snow at the ground level. It generally has a 50- 
year mean recurrence interval. 


GROUND-SOURCE HEAT PUMP LOOP SYSTEM. 
Piping buried in horizontal or vertical excavations or placed 
in a body of water for the purpose of transporting heat trans- 
fer liquid to and from a heat pump. Included in this definition 
are closed loop systems in which the liquid is recirculated and 
open loop systems in which the liquid is drawn from a well or 
other source. 


GUARD. A building component or a system of building 
components located near the open sides of elevated walking 
surfaces that minimizes the possibility of a fall from the 
walking surface to the lower level. 


GUESTROOM. Any room or rooms used or intended to be 
used by one or more guests for living or sleeping purposes. 


GYPSUM BOARD. The generic name for a family of sheet 
products consisting of a noncombustible core primarily of 
gypsum with paper surfacing. Gypsum wallboard, gypsum 
sheathing, gypsum base for gypsum veneer plaster, exterior 
gypsum soffit board, predecorated gypsum board and water- 
resistant gypsum backing board complying with the standards 
listed in Section R702.3 of this code are types of gypsum 
board. 


GYPSUM PANEL PRODUCT. The general name for a 
family of sheet products consisting essentially of gypsum. 


HABITABLE SPACE. A space in a building for living, 
sleeping, eating or cooking. Bathrooms, toilet rooms, closets, 
halls, storage or utility spaces and similar areas are not con- 
sidered habitable spaces. 


HANDRAIL. A horizontal or sloping rail intended for grasp- 
ing by the hand for guidance or support. 


HAZARDOUS LOCATION. Any location considered to be 
a fire hazard for flammable vapors, dust, combustible fibers 
or other highly combustible substances. 


HEAT PUMP. An appliance having heating or heating and 
cooling capability and that uses refrigerants to extract heat 
from air, liquid or other sources. 


HEIGHT, BUILDING. The vertical distance from grade 
plane to the average height of the highest roof surface. 
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HEIGHT, STORY. For stories below the topmost story, the 
vertical distance from top to top of two successive tiers of 
beams or finished floor surfaces. For the topmost story, the 
vertical distance measured along the exterior face of exterior 
wall at the tallest roof eave, from the top of the floor finish to 
the top of the ceiling joists, or where there are no ceiling 
joists (vaulted ceiling) to the top of the roof rafters. 


HIGH-TEMPERATURE (H.T.) CHIMNEY. A high tem- 
perature chimney complying with the requirements of UL 
103. A Type H.T. chimney is identifiable by the markings 
“Туре Н.Т.” on each chimney pipe section. 


HISTORIC BUILDING. A building or structure that is one 
or more of the following: 


1. Listed, or certified as eligible for listing, by the State 
Historic Preservation Officer or the Keeper of the 
National Register of Historic Places in the National 
Register of Historic Places. 


2. Designated as historic under an applicable state or local 
law. 


3. Certified as a contributing resource within a National 
Register-listed, or a state-designated or locally desig- 
nated historic district. 


HYDROGEN-GENERATING APPLIANCE. A self-con- 
tained package or factory-matched packages of integrated 
systems for generating gaseous hydrogen. Hydrogen-generat- 
ing appliances utilize electrolysis, reformation, chemical or 
other processes to generate hydrogen. 


IGNITION SOURCE. A flame, spark or hot surface capable 
of igniting flammable vapors or fumes. Such sources include 
appliance burners, burner ignitions and electrical switching 
devices. 


IMPACT PROTECTIVE SYSTEM. Construction that has 
been shown by testing to withstand the impact of test missiles 
and that is applied, attached, or locked over exterior glazing. 


INDIRECT SYSTEM. A solar thermal system in which the 
gas or liquid in the solar collector loop circulates between the 
solar collector and a heat exchanger and such gas or liquid is 
not drained from the system or supplied to the load during 
normal operation. 


INSULATED SIDING. A type of continuous insulation, 
with manufacturer-installed insulating material as an inte- 
gral part of the cladding product, having a minimum А- 
value of R-2. 

INSULATED VINYL SIDING. A vinyl cladding product, 
with manufacturer-installed foam plastic insulating material 
as an integral part of the cladding product, having a thermal 
resistance of not less than R-2. 


INSULATING CONCRETE FORM (СЕ). A concrete 
forming system using stay-in-place forms of rigid foam plas- 
tic insulation, a hybrid of cement and foam insulation, a 
hybrid of cement and wood chips, or other insulating material 
for constructing cast-in-place concrete walls. 


INSULATING SHEATHING. An insulating board having a 
thermal resistance of not less than R-2 of the core material. 
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JURISDICTION. See municipality. 


KITCHEN. Kitchen shall mean an area used, or designated 
to be used, for the preparation of food. 


LABEL. An identification applied on a product by the manu- 
facturer that contains the name of the manufacturer, the func- 
tion and performance characteristics of the product or 
material, and the name and identification of an approved 
agency and that indicates that the representative sample of the 
product or material has been tested and evaluated by an 
approved agency. (See also *Manufacturer's designation" 
and “Магк.”) 


LABELED. Equipment, materials or products to which have 
been affixed a label, seal, symbol or other identifying mark of 
a nationally recognized testing laboratory, approved agency 
or other organization concerned with product evaluation that 
maintains periodic inspection of the production of such 
labeled items and whose labeling indicates either that the 
equipment, material or product meets identified standards or 
has been tested and found suitable for a specified purpose. 


LIGHT-FRAME CONSTRUCTION. Construction whose 
vertical and horizontal structural elements are primarily 
formed by a system of repetitive wood or cold-formed steel 
framing members. 


LISTED. Equipment, materials, products or services 
included in a list published by an organization acceptable to 
the code official and concerned with evaluation of products 
or services that maintains periodic inspection of production 
of listed equipment or materials or periodic evaluation of 
services and whose listing states either that the equipment, 
material, product or service meets identified standards or 
has been tested and found suitable for a specified purpose. 


LIVE LOADS. Those loads produced by the use and occu- 
pancy of the building or other structure and do not include 
construction or environmental loads such as wind load, snow 
load, rain load, earthquake load, flood load or dead load. 
LIVING SPACE. Space within a dwelling unit utilized for 
living, sleeping, eating, cooking, bathing, washing and sanita- 
tion purposes. 

LOCAL EXHAUST. An exhaust system that uses one or 
more fans to exhaust air from a specific room or rooms within 
a dwelling. 

LOCKING-TYPE TAMPER-RESISTANT CAP. A cap 
designed to be unlocked by a specially designed tool or key to 
prevent removal of the cap by means of hand-loosening or by 
commonly available tools. 


LODGING HOUSE. A detached one-family dwelling where 
one or more occupants are primarily permanent in nature, and 
containing not more than five guest rooms, where rent is paid 
in money, goods, labor or otherwise. The total number of 
guests shall not exceed 16. Lodging houses include “bed and 
breakfast" and similar use. 


LOT. A portion or parcel of land considered as a unit. 


LOT LINE. A line dividing one /07 from another, or from a 
street or any public place. 
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MANUFACTURED HOME. See ORS 446.003(23). 


ORS 446.003(23) is not part of this code but is reprinted here for 
the reader's convenience: 


446.003 Definitions for ORS 446.003 to 446.200 and 446.225 
to 446.285 and ORS Chapters 195, 196, 197, 215 and 227. 


ORS 446.003(23) 


(a) “Manufactured home," except as provided in paragraph (b) of 
this section, means a structure constructed for movement on the 
public highways that has sleeping, cooking and plumbing 
facilities, that is intended for human occupancy, that is being used 
for residential purposes and that was constructed in accordance 
with federal manufactured housing construction and safety 
standards and regulations in effect at the time of construction. 

(b) For purposes of implementing any contract pertaining to 
manufactured homes between the department and the federal 
government, *manufactured home" has the meaning given the 
term in the contract. [1975 c.546 $10 (enacted in lieu of 446.002 
and 446.004); 1979 c.884 51: 1983 c.707 51: 1987 c.274 51: 1987 
c.414 821; 1989 c.527 81; 1989 с.648 551, la; 1989 c.683 81; 
1989 с.919 $65; 1991 c.226 $1; 1991 c.844 821; 1993 с.744 $47; 
1995 c.251 $1; 1997 c.205 $1; 1999 c.758 87; 2003 c.675 $6; 
2005 с.22 $313; 2009 с.259 825; 2009 с.567 $28; 2013 с.161 82; 
2013 c.196 $21] 


MANUFACTURER'S DESIGNATION. An identification 
applied on a product by the manufacturer indicating that a 
product or material complies with a specified standard or set 
of rules. (See also “Mark” and “Label.”) 


MANUFACTURER'S INSTALLATION  INSTRUC- 
TIONS. Printed instructions included with equipment as part 
of the conditions of their /isting and labeling. 


MARK. An identification applied on a product by the manu- 
facturer indicating the name of the manufacturer and the 
function of a product or material. (See also *Manufacturer's 
designation" and “Гаре!.”) 


MASONRY CHIMNEY. A field-constructed chimney com- 
posed of solid masonry units, bricks, stones or concrete. 


MASONRY HEATER. A masonry heater is a heating 
appliance constructed predominantly of concrete or solid 
masonry that is designed to absorb and store heat from a 
solid fuel fire built in the firebox by routing exhaust gases 
through internal heat exchange channels in which the flow 
path downstream of the firebox may include flow in a hori- 
zontal or downward direction before entering the chimney 
and that delivers heat by radiation from the masonry surface 
of the heater. 


MASONRY, SOLID. Masonry consisting of solid masonry 
units laid contiguously with the joints between the units filled 
with mortar. 


MASONRY UNIT. Brick, tile, stone, architectural cast 
stone, glass block or concrete block conforming to the 
requirements specified in Section 2103 of the Building Code. 


Clay. A building unit larger in size than a brick, composed 
of burned clay, shale, fire clay or mixtures thereof. 


Concrete. A building unit or block larger in size than 12 
inches by 4 inches by 4 inches (305 mm by 102 mm by 
102 mm) made of cement and suitable aggregates. 
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Glass. Nonload-bearing masonry composed of glass units 
bonded by mortar. 


Hollow. A masonry unit with a net cross-sectional area in 
any plane parallel to the loadbearing surface that is less 
than 75 percent of its gross cross-sectional area measured 
in the same plane. 


Solid. A masonry unit with a net cross-sectional area in 
every plane parallel to the loadbearing surface that is 75 
percent or more of its cross-sectional area measured in the 
same plane. 


MEAN ROOF HEIGHT. The average of the roof eave 
height and the height to the highest point on the roof surface, 
except that eave height shall be used for roof angle of less 
than or equal to 10 degrees (0.18 rad). 


MECHANICAL CODE. For the purposes of this code, 
Mechanical Code shall mean the Oregon Mechanical Spe- 
cialty Code as adopted by OAR 918-440-0010. 


MECHANICAL DRAFT SYSTEM. A venting system 
designed to remove flue or vent gases by mechanical means, 
that consists of an induced draft portion under nonpositive 
static pressure or a forced draft portion under positive static 
pressure. 


Forced draft venting system. A portion of a venting sys- 
tem using a fan or other mechanical means to cause the 
removal of flue or vent gases under positive static pressure. 


Induced draft venting system. A portion of a venting 
system using a fan or other mechanical means to cause the 
removal of flue or vent gases under nonpositive static vent 
pressure. 


Power venting system. A portion of a venting system using 
a fan or other mechanical means to cause the removal of 
flue or vent gases under positive static vent pressure. 


MECHANICAL EXHAUST SYSTEM. А system for 
removing air from a room or space by mechanical means. 


MECHANICAL JOINT. 


1. A connection between pipes, fittings or pipes and fit- 
tings that is not welded, brazed, caulked, soldered, sol- 
vent cemented or heat-fused. 


2. A general form of gas- or liquid-tight connections 
obtained by the joining of parts through a positive hold- 
ing mechanical construction such as, but not limited to, 
flanged, screwed, clamped or flared connections. 


MECHANICAL SYSTEM. A system specifically addressed 
and regulated in this code and composed of components, 
devices, appliances and equipment. 


METAL ROOF PANEL. An interlocking metal sheet hav- 
ing an installed weather exposure of not less than 3 square 
feet (0.28 m?) per sheet. 


METAL ROOF SHINGLE. An interlocking metal sheet 
having an installed weather exposure less than 3 square feet 
(0.28 т?) per sheet. 


MEZZANINE. An intermediate level or levels between the 
floor and ceiling of any story. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


MODIFIED BITUMEN ROOF COVERING. One or more 
layers of polymer modified asphalt sheets. The sheet materi- 
als shall be fully adhered or mechanically attached to the sub- 
strate or held in place with an approved ballast layer. 


MULTIPLE-STATION SMOKE ALARM. Two or more 
single-station alarm devices that are capable of interconnec- 
tion such that actuation of one causes all integral or separate 
audible alarms to operate. 


MUNICIPALITY. Shall be as defined in ORS 455.010. 


ORS 455.010 is not part of this code but is reprinted here for the 
reader's convenience: 


446.003 Definitions for ORS chapter 55. 
As used in this chapter, unless the context requires otherwise: 
(5) “Municipality” means a city, county or other unit of local 


government otherwise authorized by law to administer a building 
code. 


[Formerly 456.750; 1991 c.227 81; 1991 c.310 81; 1993 c.18 $112; 
1993 c.744 885; 1997 c.259 83; 1999 с.484 51; 1999 c.1045 812; 
2003 с.655 $75; 2003 с.675 8810,11; 2009 с.567 884,13] 


NAILABLE SUBSTRATE. A product or material such as 
framing, sheathing or furring, composed of wood or wood- 
based materials, or other materials and fasteners providing 
equivalent fastener withdrawal resistance. 


NATURAL DRAFT SYSTEM. A venting system designed 
to remove flue or vent gases under nonpositive static vent 
pressure entirely by natural draft. 


NATURALLY DURABLE WOOD. The heartwood of the 
following species with the exception that an occasional piece 
with corner sapwood is permitted if 90 percent or more of the 
width of each side on which it occurs is heartwood. 


Decay resistant. Redwood, cedar, black locust, Western 
juniper and black walnut. 
Termite resistant. Alaska yellow cedar, redwood, Eastern 


red cedar and Western red cedar, Western juniper includ- 
ing all sapwood of Western red cedar. 


NONCOMBUSTIBLE MATERIAL. Materials that pass 
the test procedure for defining noncombustibility of elemen- 
tary materials set forth in ASTM E136. 

NOSING. The leading edge of treads of stairs and of land- 
ings at the top of stairway flights. 

OCCUPIED SPACE. The total area of all buildings or struc- 
tures on any /ot or parcel of ground projected on a horizontal 
plane, excluding permitted projections as allowed by this 
code. 


OWNER. Any person, agent, firm or corporation having a 
legal or equitable interest in the property. 


PAN FLASHING. Corrosion-resistant flashing at the base of 
an opening that is integrated into the building exterior wall to 
direct water to the exterior and is premanufactured, fabri- 
cated, formed or applied at the job site. 


PANEL THICKNESS. Thickness of core plus two layers of 
structural wood panel facings. 
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DEFINITIONS 


PELLET FUEL-BURNING APPLIANCE. A closed com- 
bustion, vented appliance equipped with a fuel feed mecha- 
nism for burning processed pellets of solid fuel of a specified 
size and composition. 


PELLET VENT. A vent /isted and labeled for use with a 
listed pellet fuel-burning appliance. 


PERFORMANCE CATEGORY. A designation of wood 
structural panels as related to the panel performance used in 
Chapters 4, 5, 6 and 8. 


PERMIT. An official document or certificate issued by the 
building official that authorizes performance of a specified 
activity. 

PERSON. An individual, heirs, executors, administrators or 
assigns, and a firm, partnership or corporation, its or their 
successors or assigns, or the agent of any of the aforesaid. 


PHOTOVOLTAIC MODULE. A complete, environmen- 
tally protected unit consisting of solar cells, optics and other 
components, exclusive of a tracker, designed to generate DC 
power where exposed to sunlight. 

PHOTOVOLTAIC PANEL. А collection of photovoltaic 
modules mechanically fastened together, wired, and designed 
to provide a field-installable unit. 

PHOTOVOLTAIC PANEL SYSTEM. A system that 
incorporates discrete photovoltaic panels that convert solar 
radiation into electricity, including rack support systems. 
PHOTOVOLTAIC SHINGLES. А roof covering that 
resembles shingles and that incorporates photovoltaic mod- 
ules. 

PLASTIC COMPOSITE. А generic designation that refers 
to wood-plastic composites and plastic lumber. 
PLATFORM CONSTRUCTION. A method of construc- 
tion by which floor framing bears on load bearing walls that 
are not continuous through the story levels or floor framing. 
PLENUM. A chamber that forms part of an air-circulation 
system other than the occupied space being conditioned. 
PLUMBING CODE. For the purposes of this code, Plumb- 
ing Code shall mean the Oregon Plumbing Specialty Code as 
adopted by OAR 918-750-0110. 

POLYPROPYLENE SIDING. A shaped material, made 
principally from polypropylene homopolymer, or copolymer, 
that in some cases contains fillers or reinforcements, that is 
used to clad exterior walls or buildings. 
PORTABLE-FUEL-CELL APPLIANCE. A fuel cell gen- 
erator of electricity that is not fixed in place. A portable-fuel- 
cell appliance utilizes a cord and plug connection to a grid- 
isolated load and has an integral fuel supply. 

POSITIVE ROOF DRAINAGE. The drainage condition in 
which consideration has been made for the loading deflec- 
tions of the roof deck, and additional slope has been provided 
to ensure drainage of the roof within 48 hours of precipita- 
tion. 

PRECAST CONCRETE. A structural concrete element cast 
elsewhere than its final position in the structure. 
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DEFINITIONS 


PRECAST CONCRETE FOUNDATION WALLS. 
Preengineered, precast concrete wall panels that are designed 
to withstand specified stresses and used to build below-grade 
foundations. 


PUBLIC WAY. Any street, alley or other parcel of land 
open to the outside air leading to a public street, that has been 
deeded, dedicated or otherwise permanently appropriated to 
the public for public use and that has a clear width and height 
of not less than 10 feet (3048 mm). 


PURGE. To clear of air, gas or other foreign substances. 


ВАМР. A walking surface that has a running slope steeper 
than 1 unit vertical in 20 units horizontal (5-percent slope). 


REFRIGERANT. A substance used to produce refrigeration 
by its expansion or evaporation. 


REFRIGERANT COMPRESSOR. А specific machine, 
with or without accessories, for compressing a given refriger- 
ant vapor. 


REFRIGERATING SYSTEM. А combination of inter- 
connected parts forming a closed circuit in which refriger- 
ant is circulated for the purpose of extracting, then rejecting, 
heat. A direct refrigerating system is one in which the evap- 
orator or condenser of the refrigerating system is in direct 
contact with the air or other substances to be cooled or 
heated. An indirect refrigerating system is one in which a 
secondary coolant cooled or heated by the refrigerating sys- 
tem is circulated to the air or other substance to be cooled or 
heated. 


REGISTERED DESIGN PROFESSIONAL. An individual 
who is registered or licensed to practice their respective 
design profession as defined by the statutory requirements of 
the professional registration laws of the state in which the 
project is to be constructed. 


RELIEF VALVE, VACUUM. A device to prevent exces- 
sive buildup of vacuum in a pressure vessel. 


REPAIR. The reconstruction, replacement or renewal of any 
part of an existing building for the purpose of its maintenance 
or to correct damage. 


REROOFING. The process of recovering or replacing an 
existing roof covering. See “Roof recover.” 


RESIDENTIAL AIRCRAFT HANGAR. An accessory 
structure less than 2,000 square feet (186 т?) and 20 feet 
(6096 mm) in building height constructed on a one- or two- 
family property where aircraft is stored. Such use shall be 
considered as a residential accessory use incidental to the 
dwelling. 

RETURN AIR. Air removed from an approved conditioned 
space or location and recirculated or exhausted. 


RIDGE. With respect to topographic wind effects, an elon- 
gated crest of a hill characterized by strong relief in two 
directions. 


ROOF ASSEMBLY. A system designed to provide weather 
protection and resistance to design loads. The system consists 
of a roof covering and roof deck or a single component serv- 
ing as both the roof covering and the roof deck. A roof assem- 
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bly includes the roof deck, underlayment and roof covering, 
and can also include a thermal barrier, ignition barrier, insula- 
tion or a vapor retarder. 


ROOF COATING. A fluid-applied, adhered coating used 
for roof maintenance or roof repair, or as a component of a 
roof covering system or roof assembly. 


ROOF COVERING. The covering applied to the roof deck 
for weather resistance, fire classification or appearance. 


ROOF COVERING SYSTEM. See “Roof assembly.” 


ROOF DECK. The flat or sloped surface not including its 
supporting members or vertical supports. 


ROOF RECOVER. The process of installing an additional 
roof covering over a prepared existing roof covering without 
removing the existing roof covering. 


ROOF REPAIR. Reconstruction or renewal of any part of 
an existing roof for the purposes of its maintenance. 


ROOF REPLACEMENT. The process of removing the 
existing roof covering, repairing any damaged substrate and 
installing a new roof covering. 

ROOM HEATER. А free-standing heating appliance 
installed in the space being heated and not connected to ducts. 


RUNNING BOND. The placement of masonry units such 
that head joints in successive courses are horizontally offset 
not less than one-quarter the unit length. 

R-VALUE (THERMAL RESISTANCE). For the definition 
applicable in Chapter 11, see Section N1102. 

SCUPPER. An opening in a wall or parapet that allows water 
to drain from a roof. 

SEISMIC DESIGN CATEGORY (SDC). A classification 
assigned to a structure based on its occupancy category and 


the severity of the design earthquake ground motion at the 
site. See Section R301.2.2.1. 


SHAFT. An enclosed space extending through one or more 
stories of a building, connecting vertical openings in succes- 
sive floors, or floors and roof. 

SHAFT ENCLOSURE. The walls or construction forming 
the boundaries of a shaft. 


SHALL. The term, where used in the code, is construed as 
mandatory. 


SHEAR WALL. A wall designed to resist lateral forces par- 
allel to the plane of the wall. 


SHINGLE FASHION. A method of installing roof or wall 
coverings, water-resistive barriers, flashing or other building 
components such that upper layers of material are placed 
overlapping lower layers of material to provide drainage and 
protect against water intrusion at unsealed penetrations and 
joints or in combination with sealed joints. 


SINGLE-PLY MEMBRANE. A roofing membrane that is 
field applied using one layer of membrane material (either 
homogeneous or composite) rather than multiple layers. 


SINGLE-STATION SMOKE ALARM. An assembly incor- 
porating the detector, control equipment and alarm sounding 
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device in one unit that is operated from a power supply either 
in the unit or obtained at the point of installation. 


SKYLIGHT, UNIT. A factory assembled, glazed fenestra- 
tion unit, containing one panel of glazing material, that 
allows for natural daylighting through an opening in the roof 
assembly while preserving the weather-resistant barrier of the 
roof. 


SKYLIGHTS AND SLOPED GLAZING. Glass or other 
transparent or translucent glazing material installed at a slope 
of 15 degrees (0.26 rad) or more from vertical. Unit skylights, 
tubular daylighting devices and glazing materials in solari- 
ums, sunrooms, roofs and sloped walls are included in this 
definition. 


SMOKE-DEVELOPED INDEX. A comparative measure, 
expressed as a dimensionless number, derived from measure- 
ments of smoke obscuration versus time for a material tested 
in accordance with ASTM E84 or UL 723. 


SOLAR ENERGY SYSTEM. A system that converts solar 
radiation to usable energy, including photovoltaic panel sys- 
tems and solar thermal systems. 


SOLAR THERMAL COLLECTOR. Components in a 
solar thermal system that collect and convert solar radiation 
to thermal energy. 


SOLAR THERMAL SYSTEM. A system that converts 
solar radiation to thermal energy for use in heating or cooling. 


SOLID MASONRY. Masonry units whose net cross-sec- 
tional area in every plane parallel to the load-bearing surface 
is 75 percent or more of its gross cross-sectional area mea- 
sured in the same plane. 


SPLINE. A strip of wood structural panel cut from the same 
material used for the panel facings, used to connect two struc- 
tural insulated panels. The strip (spline) fits into a groove cut 
into the vertical edges of the two structural insulated panels to 
be joined. Splines are used behind each facing of the struc- 
tural insulated panels being connected as shown in Figure 
R610.8. 


STACK BOND. The placement of masonry units in a bond 
pattern is such that head joints in successive courses are verti- 
cally aligned. For the purpose of this code, requirements for 
stack bond shall apply to all masonry laid in other than run- 
ning bond. 


STAIR. A change in elevation, consisting of one or more ris- 
ers. 


STAIRWAY. One or more flights of stairs, either interior or 
exterior, with the necessary landings and connecting plat- 
forms to form a continuous and uninterrupted passage from 
one level to another within or attached to a building, porch or 
deck. 


STAIRWAY, SPIRAL. A stairway with a plan view of 
closed circular form and uniform section-shaped treads radi- 
ating from a minimum-diameter circle. 


STANDARD TRUSS. Any construction that does not permit 
the roof-ceiling insulation to achieve the required R-value 
over the exterior walls. 
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STATE BUILDING CODE. The combined specialty codes 
adopted pursuant to ORS 455 and any code regulation or 
requirement in effect at the time of construction, regardless of 
when the building or structure was built. 


STATIONARY FUEL CELL POWER PLANT. A self- 
contained package or factory-matched packages that consti- 
tute an automatically-operated assembly of integrated sys- 
tems for generating useful electrical energy and recoverable 
thermal energy that is permanently connected and fixed in 
place. 


STORY. That portion of a building included between the 
upper surface of a floor and the upper surface of the floor or 
roof next above, except that the topmost story shall be that 
portion of the building included between the upper surface of 
the top-most floor and the ceiling or roof above. If the fin- 
ished floor level directly above a usable or unused underfloor 
space is more than 6 feet (1829 mm) above grade, as defined 
herein, for more than 50 percent of the total perimeter or is 
more than 12 feet (3658 mm) above grade, as defined herein, 
at any point, such usable or unusable underfloor space shall 
be considered a story. 


STRUCTURAL COMPOSITE LUMBER. Structural 
members manufactured using wood elements bonded 
together with exterior adhesives. 


Examples of structural composite lumber are: 


Laminated strand lumber (LSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inch (2.54 mm) or less and 
their average lengths are not less than 150 times the least 
dimension of the wood strand elements. 


Laminated veneer lumber (LVL). A composite of wood 
veneer elements with wood fibers primarily oriented along 
the length of the member, where the veneer element thick- 
nesses are 0.25 inch (6.4 mm) or less. 


Oriented strand lumber (OSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inch (2.54 mm) or less and 
their average lengths are not less than 75 times and less 
than 150 times the least dimension of the wood strand ele- 
ments. 


Parallel strand lumber (PSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.25 inch (6.4 mm) or less and 
their average lengths are not less than 300 times the least 
dimension of the wood strand elements. 


STRUCTURAL INSULATED PANEL (SIP). A structural 
sandwich panel that consists of a lightweight foam plastic 
core securely laminated between two thin, rigid wood struc- 
tural panel facings. 


STRUCTURALLY DEPENDENT BUILDING. Town- 
houses in which individual units are designed to rely on adja- 
cent units for structural support of vertical or lateral loads. 


27 


DEFINITIONS 


STRUCTURALLY INDEPENDENT BUILDING. Town- 
houses in which individual units are designed to have inde- 
pendent vertical and lateral load-resisting systems capable of 
resisting all applied directional loads. 


STRUCTURE. That which is built or constructed. 


SUBSOIL DRAIN. A drain that collects subsurface water or 
seepage water and conveys such water to a place of disposal. 


SUNROOM. А one-story structure attached to a dwelling 
with a glazing area in excess of 40 percent of the gross area 
of the structure’s exterior walls and roof. 


SUPPLY AIR. Air delivered to a conditioned space through 
ducts or plenums from the heat exchanger of a heating, cool- 
ing or ventilating system. 


SUPPORTS. Devices for supporting, hanging and securing 
pipes, fixtures and equipment. 


SWIMMING POOL. Any structure intended for swimming 
or recreational bathing that contains water over 24 inches 
(610 mm) deep. This includes in-ground, above-ground and 
on-ground swimming pools, hot tubs and spas. 


TERMITE-RESISTANT MATERIAL. Pressure-preserva- 
tive-treated wood in accordance with the AWPA standards in 
Section R317.1, naturally durable termite-resistant wood, 
steel, concrete, masonry or other approved material. 


THERMAL ISOLATION. A separation of conditioned 
spaces, between a sunroom addition and a dwelling unit, con- 
sisting of existing or new wall(s), doors, and/or windows. 


THERMAL RESISTANCE, R-VALUE. For the definition 
applicable in Chapter 11, see Section N1102. 


THERMAL TRANSMITTANCE, U-FACTOR. For the 
definition applicable in Chapter 11, see Section N1102. 


THERMOSTAT. For the definition applicable in Chapter 
11, see Section N1102. 


THIRD-PARTY CERTIFICATION AGENCY. An 
approved agency operating a product or material certification 
system that incorporates initial product testing, assessment 
and surveillance of a manufacturer’s quality control system. 


THIRD-PARTY CERTIFIED. Certification obtained by 
the manufacturer indicating that the function and perfor- 
mance characteristics of a product or material have been 
determined by testing and ongoing surveillance by an 
approved third-party certification agency. Assertion of certi- 
fication is in the form of identification in accordance with the 
requirements of the third-party certification agency. 


TOWNHOUSE. А single-family dwelling unit constructed 
in a group of three or more attached units in which each unit 
extends from foundation to roof and with a yard or public 
way on not less than two sides. 


TRIM. Picture molds, chair rails, baseboards, handrails, door 
and window frames, and similar decorative or protective 
materials used in fixed applications. 


TRUSS DESIGN DRAWING. The graphic depiction of an 
individual truss, that describes the design and physical char- 
acteristics of the truss. 
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TUBULAR DAYLIGHTING DEVICE (TDD). A nonoper- 
able fenestration unit primarily designed to transmit daylight 
from a roof surface to an interior ceiling via a tubular conduit. 
The basic unit consists of an exterior glazed weathering sur- 
face, a light-transmitting tube with a reflective interior sur- 
face, and an interior-sealing device such as a translucent 
ceiling panel. The unit may be factory assembled, or field 
assembled from a manufactured kit. 


TYPE L VENT. A listed and labeled vent conforming to UL 
641 for venting oil-burning appliances listed for use with Type 
L vents or with gas appliances listed for use with Type B vents. 


UNDERLAYMENT. One or more layers of felt, sheathing 
paper, nonbituminous saturated felt, or other approved mate- 
rial over which a roof covering, with a slope of 2 to 12 (17- 
percent slope) or greater, is applied. 


VAPOR DIFFUSION PORT. A passageway for conveying 
water vapor from an unvented attic to the outside atmosphere. 


VAPOR PERMEABLE. The property of having a moisture 
vapor permeance rating of 5 perms (2.9 x 10" kg/Pa • s • m?) 
or greater, where tested in accordance with the desiccant 
method using Procedure A of ASTM E96. A vapor permeable 
material permits the passage of moisture vapor. 


VAPOR RETARDER. А vapor-resistant material, mem- 
brane or covering such as foil, plastic sheeting, or insulation 
that limits the amount of moisture vapor that passes through 
a material. 


VAPOR RETARDER CLASS. A measure of the ability ofa 
material or assembly to limit the amount of moisture that 
passes through that material or assembly. Vapor retarder class 
shall be defined using the desiccant method with Procedure A 
of ASTM E96 as follows: 


Class I: € 0.1 perm rating 
Class II: > 0.1 to € 1.0 perm rating 
Class III: > 1.0 to € 10 perm rating 


VENT. A passageway for conveying flue gases from fuel- 
fired appliances, or their vent connectors, to the outside 
atmosphere. 


VENT COLLAR. See “Flue collar." 


VENT CONNECTOR. That portion of a venting system that 
connects the flue collar or draft hood of an appliance to a vent. 


VENT DAMPER DEVICE, AUTOMATIC. A device 
intended for installation in the venting system, in the outlet of 
an individual, automatically operated fuel burning appliance 
and that is designed to open the venting system automatically 
where the appliance is in operation and to close off the vent- 
ing system automatically where the appliance is in a standby 
or shutdown condition. 


VENT GASES. Products of combustion from fuel-burning 
appliances, plus excess air and dilution air, in the venting 
system above the draft hood or draft regulator. 


VENTILATION. The natural or mechanical process of sup- 
plying conditioned or unconditioned air to, or removing such 
air from, any space. 
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VENTING. Removal of combustion products to the out- 
doors. 


VENTING SYSTEM. A continuous open passageway from 
the flue collar of an appliance to the outside atmosphere for 
the purpose of removing flue or vent gases. A venting system 
is usually composed of a vent or a chimney and vent connec- 
tor, if used, assembled to form the open passageway. 


VERTICAL PIPE. Any pipe or fitting that makes an angle 
of 45 degrees (0.79 rad) or more with the horizontal. 


VINYL SIDING. A shaped material, made principally from 
rigid polyvinyl chloride (PVC), that is used to cover exterior 
walls of buildings. 


WALL, RETAINING. A wall not laterally supported at the 
top, that resists lateral soil load and other imposed loads. 


WALLS. Walls shall be defined as follows: 


Load-bearing wall. A wall supporting any vertical load in 
addition to its own weight. 


Nonbearing wall. A wall which does not support vertical 
loads other than its own weight. 


WATER-RESISTIVE BARRIER. A material behind an 
exterior wall covering that is intended to resist liquid water 
that has penetrated behind the exterior covering from further 
intruding into the exterior wall assembly. 


WHOLE-HOUSE MECHANICAL VENTILATION 
SYSTEM. A combination of supply fan systems and exhaust 
fan systems designed to mechanically exchange indoor air for 
outdoor air where operating continuously or through a pro- 
grammed intermittent schedule to provide a balanced ventila- 
tion system that satisfies the whole-house ventilation 
requirements of Chapter 15. 


WINDER. A tread with nonparallel edges. 
WIND SPEED, V. Basic design wind speeds. 
WIND SPEED, V, Allowable stress design wind speeds. 


WOOD STRUCTURAL PANEL. A panel manufactured 
from veneers; or wood strands or wafers; or a combination of 
veneer and wood strands or wafers bonded together with 
waterproof synthetic resins or other suitable bonding systems. 
Examples of wood structural panels are plywood, orientated 
strand board (OSB) or composite panels. 


Composite panels. A wood structural panel that is com- 
posed of wood veneer and reconstituted wood-based mate- 
rial and bonded together with waterproof adhesive. 


Oriented strand board (OSB). A mat-formed wood 
structural panel composed of thin rectangular wood 
strands arranged in cross-aligned layers with surface lay- 
ers normally arranged in the long panel direction and 
bonded with waterproof adhesive. 


Plywood. A wood structural panel composed of plies of 
wood veneer arranged in cross-aligned layers. The plies 
are bonded with waterproof adhesive that cures on appli- 
cation of heat and pressure. 
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YARD. An open space, other than a court, unobstructed from 
the ground to the sky, except where specifically provided by 
this code, on the /ot on which a building is situated. 
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Part III—Building Planning and Construction 


CHAPTER 3 
BUILDING PLANNING 


SECTION R301 
DESIGN CRITERIA 


R301.1 Application. Buildings and structures, and parts 
thereof, shall be constructed to safely support all loads, 
including dead loads, live loads, roof loads, flood loads, snow 
loads, wind loads and seismic loads as prescribed by this 
code. The construction of buildings and structures in accor- 
dance with the provisions of this code shall result in a system 
that provides a complete load path that meets the require- 
ments for the transfer of loads from their point of origin 
through the load-resisting elements to the foundation. Build- 
ings and structures constructed as prescribed by this code are 
deemed to comply with the requirements of this section. 
R301.1.1 Alternative provisions. As an alternative to the 
requirements in Section R301.1, the following standards 
are permitted subject to the limitations of this code and the 
limitations therein. Where engineered design is used in 
conjunction with these standards, the design shall comply 
with the Building Code. 
1. AWC Wood Frame Construction Manual (WFCM). 


2. AISI Srandard for Cold-Formed Steel Framing— 
Prescriptive Method for One- and Two-Family 
Dwellings (AISI S230). 

3. ICC Standard on the Design and Construction of 
Log Structures (ICC 400). 

R301.1.2 Construction systems. The requirements of this 
code are based on platform and balloon-frame construction 
for light-frame buildings. The requirements for concrete and 
masonry buildings are based on a balloon framing system. 
Other framing systems must have equivalent detailing to 
ensure force transfer, continuity and compatible deforma- 
tions. 
R301.1.3 Engineered design. Where a building of other- 
wise conventional construction contains structural ele- 
ments exceeding the limits of Section R301 or otherwise 
not conforming to this code, these elements shall be 
designed in accordance with accepted engineering prac- 
tice. The extent of such design need only demonstrate 
compliance of nonconventional elements with other appli- 
cable provisions and shall be compatible with the perfor- 
mance of the conventional framed system. Engineered 
design in accordance with the Building Code is permitted 
for buildings and structures, and parts thereof, included in 
the scope of this code. Where a design, in accordance with 
accepted engineering practice, is provided for a structure 
or portion thereof, the design values and limitations of 
Sections R301.5, R301.6, and R301.7 shall apply. АП 
other structural design requirements shall be in accordance 
with Chapter 16 of the Building Code, as applicable. 
R301.2 Climatic and geographic design criteria. Buildings 
shall be constructed in accordance with the provisions of this 
code as limited by the provisions of this section. Additional 
criteria shall be as set forth in Table R301.2(1). 
R301.2.1 Wind design criteria. Buildings and portions 
thereof shall be constructed in accordance with the wind pro- 
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visions of this code using the basic design wind speed, V, in 
Table R301.2(1). Where different construction methods and 
structural materials are used for various portions of a build- 
ing, the applicable requirements of this section for each por- 
tion shall apply. Where not otherwise specified, the wind 
loads listed in Table R301.2.1(1) adjusted for height and 
exposure using Table R301.2.1(2) shall be used to determine 
design load performance requirements for wall coverings, 
curtain walls, roof coverings, exterior windows, skylights, 
garage doors and exterior doors. Asphalt shingles shall be 
designed for wind speeds in accordance with Section 
R905.2.4. A continuous load path shall be provided to trans- 
mit the applicable uplift forces in Section R802.11.1 from the 
roof assembly to the foundation. 


R301.2.1.1 Sunrooms. Sunrooms shall comply with 
AAMA/NPEA/NSA 2100. For the purpose of applying 
the criteria of AAMA/NPEA/NSA 2100 based on the 
intended use, sunrooms shall be identified as one of the 
following categories by the permit applicant, design 
professional or the property owner or owner's agent in 
the construction documents. Component and cladding 
pressures shall be used for the design of elements that 
do not qualify as main windforce-resisting systems. 
Main windforce-resisting system pressures shall be 
used for the design of elements assigned to provide 
support and stability for the overall sunroom. 


Category I: A thermally isolated sunroom with 
walls that are open or enclosed with insect screening 
or 0.5 mm (20 mil) maximum thickness plastic film. 
The space is nonhabitable and unconditioned. 


Category II: A thermally isolated sunroom with 
enclosed walls. The openings are enclosed with 
translucent or transparent plastic or glass. The space 
is nonhabitable and unconditioned. 


Category Ш: A thermally isolated sunroom with 
enclosed walls. The openings are enclosed with trans- 
lucent or transparent plastic or glass. The sunroom fen- 
estration complies with additional requirements for air 
infiltration resistance and water penetration resistance. 
The space is nonhabitable and unconditioned. 


Category IV: A thermally isolated sunroom with 
enclosed walls. The sunroom is designed to be 
heated or cooled by a separate temperature control 
or system and is thermally isolated from the primary 
structure. The sunroom fenestration complies with 
additional requirements for water penetration resis- 
tance, air infiltration resistance and thermal perfor- 
mance. The space is nonhabitable and conditioned. 


Category V: A sunroom with enclosed walls. The 
sunroom is designed to be heated or cooled and is open 
to the main structure. The sunroom fenestration com- 
plies with additional requirements for water penetra- 
tion resistance, air infiltration resistance and thermal 
performance. The space is habitable and conditioned. 
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TABLE R301.2(1) f 
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA" ? 


GROUND | BASIC DESIGN | SPECIAL WIND | Seismic SUBJECT TO DAMAGE AIR 


SNOW  |WIND SPEED, v | REGION BASIC | DESIGN — Frostiine Ж FREEZING 
sang depth (inches) өсау INDEX 


LOAD, p, (mph)? SPEAL N EAP CATEGORY 

Buc | we Геј — [Wes | s= и | mew [| 
Бој неј | о | ње | Mame је Ги | за | 
дами | Nus | ч | же мае | оо мање 5185 | 
ме | Na | е ва Гео | Mame | — | мање | 5185 | 
sums | ње [№ — | ше | "мнење | 12 | мање | сам | 
me —— | Nes | 958 | ве | "Nase "| Meme | во | ма 21500 
ue Е [— јо | ме ме | и | шик | зи 
рен | Nus | ој по | ме | е CL а  ]|- sik | чаи 
Gies | mee | ет — | ње | ме | № мање | па | 
2 2 eas RE лија и "сшкш шты 


[Hamey | | Моа | | Моа | | Моес | | Моес | | Severe | 2,000 


Hood River Note a Note c Шш, Moderate с 1,500 
120! 
emm 10 


N.45.5?N 

S.45.5?N 

— CI mem Cmm ео DET 
c а ери виа ur na ЗИМЕ ms шы 
———— с 
Eee и је | ме БЕТ: с: ЗЕН е | maa 
ее ee НЕ ИН НС рем | 
Mam [ж СИ ЕН НЕС | мш т | Mame | 15% — 
Mew [хм [100 | —— | зове | see | 2 | s | чи 
Mus ме | 39 | № | Nese | Meme | во | мене | си 
оо [ Nes е | = | мес | ме [12 | меш | 1% | 
Bemm — | Nus | 9 јо | Nee | see | и | Sh | сам | 
mk ме | 3€ — | з | ње | Meme | ао | Meme | 15% | 
тама [ж | ш | | Nowe | Sew | 24 | Sk | 950 | 
Uim — | Nea | Wr | — | Nee | Sem | 2 | Sk | 56, 
War [Nowa | ш НЕ | Nee | Sew | 2 | Sh | 5139 | 
Was [Мз | а Ге Ге [| Sem Ги | зас [= | 
ишш | № [97 | = | мес | Meme т | Meme | 5188 | 
Wie [ме [100 | [= | see | 2 | зт | 950 | 
эш [Nowa | э» | | № | меж | т | моё | 56 | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 

a. The ground snow load, p, shall be determined in accordance with Section R301.2.3.1. 

b. Sites located within a special wind region as determined from Figure R301.2.1 shall use the special wind region basic design wind speeds provided herein. 

c. The seismic design category shall be determined in accordance with Section R301.2.2.1. 

d. A "severe" classification is where weather conditions result in significant snowfall combined with extended periods during which there is little or no natural 

thawing, causing de-icing salts to be used extensively. 

The frost line depth at sites below 2,500 feet in Jackson, Josephine and Multnomah Counties is 12 inches. 

See Sections R301.2.4 and R322 for flood plain administrator determinations and flood hazard design criteria. 

. See Section R327 for establishment of wildfire hazard mitigation design criteria. 

- The basic design wind speed, И, for buildings and structures in this region with full exposure (wind Exposure Category D) to Pacific Ocean winds shall 135 mph. co 
The basic design wind speed, V, for buildings and structures in this region with full exposure (wind Exposure Category D) to Columbia River Gorge winds ; 

shall be 135 mph. 


j. The basic design wind speed, V, for buildings and structures in this region with full exposure (wind Exposure Category D) to Columbia River Gorge winds 
shall be 120 mph. 


ШШ 
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TABLE R301.2.1(1) || 
COMPONENT AND CLADDING LOADS FOR А BUILDING WITH A MEAN 
ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (psf)* ^*** 


EFFECTIVE 
WIND AREA 
(feet?) 


Roof 0 to 7 degrees 


Roof > 7 to 27 degrees 


pe e pe e e 
Стр oue | за [mr | зе | ви | зе 82 | за | из | 385 | 
тр | па“ | us [ mr | 3 | ва | сва | Bs | 3er | 9 | зло | 
[т Ге EL TR з | па | за | ва | пу | ва | чы | ма | ме | 
= || по “| ава реј | ма | 2382 | пет | ам | ТЭШ з5 | 
Ст Гр рија реј 38) | ви | са Гер ам | из | xs | 
к= | xw | по» | за | ва | se | us | са | mi | са | ма | ШЕТТЕН 
е Ге us 28 ре рм | ма | 282 | пат | аж Ге | 25 | 
[3 | зе "| us | лав | mr | 3e | ва | а | ња | за | из | аљ s 
[3 ја раја | ва | 3: | ва | лег | ње | сва | ме | 35 | 
=з Ге "s 33 рај | па | 355 | на | са | ња | з5 | 
ea | ама“ | па | s | ва | пева | ва“ | 288 | ел | 395 
| + зе | из | s | ms | 3e | ws | aer | ма | со | ва | 5 | 

Ге Гери ри | 249 | ве | == | ња | те | па | са 
БРЕ ЛИРА ЕТ сама РЈ de гї ии рута Ge 
з» | па | во | s | aus | ne | чә | ве [чыи | м? | eo | 
|| ва | жы | из | asi | G5 | ams | mr | за | mr | за 
[m | ms | ва | ns | ma | њи | сва | ма | omi | њи | мо 
Ec 
Ба A 


Roof > 27 to 45 degrees 


ит ms | ба | 3er | ва | те Геј e | mr | аз | 
ар | mí o 82 [чыг | s зе | № БЕСТЕН 
[59 o | 3 | s | as | па | зао | Bs | са | из | во | 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 таг, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa. 

a. The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permitted to be not less than one-third the span 
length. For cladding fasteners, the effective wind area shall not be greater than the area that is tributary to an individual fastener. 

b. For effective areas between those given, the load shall be interpolated or the load associated with the lower effective area shall be used. 

c. Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2.1(2). 

d. See Figure R301.2.1(1) for location of zones. | | 

e. Plus and minus signs signify pressures acting toward and away from the building surfaces. 
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7" «0x45? 7? «0227? 


GABLE ROOFS 


For SI: 1 foot = 304.8 mm, 1 degree = 0.0175 rad. 
Note: a — 4 feet in all cases. 


FIGURE R301.2.1(1) 
COMPONENT AND CLADDING PRESSURE ZONES 


GABLE ROOFS 
9:67" 
i ; ч RENS | 


TABLE R301.2.1(2) 
HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2.1(1) 
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R301.2.1.2 Wind speed conversion. Where referenced 
documents are based on allowable stress design wind 
speeds, И, and do not provide the means for conver- 
sion between basic design wind speeds, V, and allow- 
able stress design wind speeds, V „a the basic design 
wind speeds, V, shall be converted to allowable stress 
design wind speeds, Г „a using Table R301.2.1.2. 


TABLE R301.2.1.2 
WIND SPEED CONVERSIONS* 


ism [%] Tun es ro is ran as oia 
reni [7s [74 [m [w [ss [а [эт [ro [ws 


For SI: 1 mile per hour = 0.447 m/s. 
a. Linear interpolation is permitted. 


R301.2.1.3 Exposure category. For each wind direction 
considered, an exposure category that adequately reflects 
the characteristics of ground surface irregularities shall 
be determined for the site at which the building or struc- 
ture is to be constructed. For a site located in the transi- 
tion zone between categories, the category resulting in 
the largest wind forces shall apply. Account shall be 
taken of variations in ground surface roughness that arise 
from natural topography and vegetation as well as from 
constructed features. 


R301.2.1.3.1 Wind directions and sectors. For 
each selected wind direction at which the wind loads 


DOUGLAS 


[Г] Special wind regions 
For SI: °С = [(°Е)-32]/1.8. 
FIGURE R301.2.1*^ 
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are to be evaluated, the exposure of the building or 
structure shall be determined for the two upwind 
sectors extending 45 degrees (0.79 rad) either side of 
the selected wind direction. The exposures in these 
two sectors shall be determined in accordance with 
Sections R301.2.1.3.2 and R301.2.1.3.3 and the 
exposure resulting in the highest wind loads shall be 
used to represent winds from that direction. 


#301.2.1.3.2 Surface roughness categories. A 
ground surface roughness within each 45-degree 
(0.79 rad) sector shall be determined for a distance 
upwind of the site as defined in Section 
R301.2.1.3.3 from the following categories, for the 
purpose of assigning an exposure category as 
defined in Section R301.2.1.3.3. 


Surface Roughness B. Urban and suburban 
areas, wooded areas or other terrain with numer- 
ous closely spaced obstructions having the size of 
single-family dwellings or larger. 

Surface Roughness C. Open terrain with scat- 
tered obstructions having heights generally less 
than 30 feet (9144 mm). This category includes 
flat open country and grasslands. 

Surface Roughness D. Flat, unobstructed areas 
and water surfaces. This category includes 
smooth mud flats, salt flats and unbroken ice. 


OREGON SPECIAL WIND REGIONS 


a. Sites on the perimeter of the identified special wind regions shall be verified using https://hazards.atcouncil.org. 
b. Basic design wind speeds, V, shall be obtained from Table R301.2(1); see table footnotes for buildings and structures with full exposure (wind exposure category 


D) to Pacific Ocean or Columbia River Gorge winds. 
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R301.2.1.3.3 Exposure categories. An exposure 2. Detached one- and two-family dwellings in Seismic 

category shall be determined in accordance with the Design Categories, D,, D, and D,. 

following: Buildings in Seismic Design Category E shall be 
Exposure B. Exposure B shall apply where the designed to resist seismic loads in accordance with the 
ground surface roughness, as defined by Surface Building Code, except where the seismic design category 
Roughness B, prevails in the upwind direction for is reclassified to Seismic Design Category D, in accor- 
a distance of not less than 1,500 feet (457 m). dance with Section R301.2.2.1. Components of buildings 
Exposure C. Exposure C shall apply for all cases not required to be designed to resist seismic loads shall be 
where Exposure B or D does not apply. constructed in accordance with the provisions of this code. 
Exposure D. Exposure D shall apply where the R301.2.2.1 Determination of seismic design cate- 
ground surface roughness, as defined by Surface gory. Buildings shall be assigned a seismic design cate- 
Roughness D, prevails in the upwind direction gory in accordance with Figure R301.2.2.1. 


for a distance of not less than 5,000 feet (1524 m) 
or 20 times the height of the building, whichever 
is greater. Exposure D shall apply where the 
ground surface roughness immediately upwind of 
the site is B or C, and the site is within a distance 
of 600 feet (183 m) or 20 times the building 
height, whichever is greater, from an Exposure D 


R301.2.2.1.1 Alternate determination of seismic 
design category. The value of 5,; determined in 
accordance with Section 1613.2 of the Building Code 
is permitted to be used to set the seismic design cate- 
gory in accordance with Table R301.2.2.1.1. 


TABLE R301.2.2.1.1 


SEISMIC DESIGN CATEGORY DETERMINATION 


EMEN oos 
R301.2.2 Seismic provisions. Buildings in Seismic Sps < 0.178 
Design Categories C, D,, D,, and D, shall be constructed 0.17g < S. € 033g ЕКЕНІ GINE 
in accordance with the requirements of this section and : ia 

0330252050, 


other seismic requirements of this code. The seismic pro- 
visions of this code shall apply as follows: 


050; <5,,507 aha: ЕЕ 


1. Townhouses in Seismic Design Categories C, Do, D, 0.67g < Sps € 0.83g 


and D, 083e < 5„< 125 
1.25g < Shs 


Note: 
Sites on the perimeter of identified seismic design categories shall be verified using the Applied Technology 
information: 


Coan onetara ae io ito cog nae rt Зои 
Reference document; ASCE 7-16 


value of the short-period design spectral acceleration, SDS, shall be used in conjunction with 
design category 


The reported 
Table R301.2.2.1.1 for determination of the seismic 


FIGURE R301.2.2.1 
SEISMIC DESIGN CATEGORIES 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


>| | 


ө! 


R301.2.2.1.2 Alternative determination of Seis- 
mic Design Category E. Buildings located in Seis- 
mic Design Category E in accordance with Figure 
R301.2.2.1 are permitted to be reclassified as being 
in Seismic Design Category D, provided that one of 
the following is done: 


1. A more detailed evaluation of the seismic 
design category is made in accordance with 
the provisions and maps of the Building Code. 
Buildings located in Seismic Design Category 
E in accordance with Table R301.2.2.1.1, but 
located in Seismic Design Category D in 
accordance with the Building Code, shall be 
permitted to be designed using the Seismic 
Design Category D, requirements of this code. 


2. Buildings located in Seismic Design Category 
E that conform to the following additional 
restrictions are permitted to be constructed in 
accordance with the provisions for Seismic 
Design Category D, of this code: 


2.1. All exterior shear wall lines or braced 
wall panels are in one plane vertically 
from the foundation to the uppermost 
story. 

2.2. Floors shall not cantilever past the 
exterior walls. 


2.3. The building is within the requirements 
of Section R301.2.2.6 for being consid- 
ered as regular. 


R301.2.2.2 Weights of materials. Average dead loads 
shall not exceed 15 pounds per square foot (720 Pa) for 
the combined roof and ceiling assemblies (on a hori- 
zontal projection) or 15 pounds per square foot (720 
Pa) for floor assemblies, except as further limited by 
Section R301.2.2. Dead loads for walls above grade 
shall not exceed: 


1. Fifteen pounds per square foot (720 Pa) for exte- 
rior light-frame wood walls. 


2. Fourteen pounds per square foot (670 Pa) for 
exterior light-frame cold-formed steel walls. 


3. Ten pounds per square foot (480 Pa) for interior 
light-frame wood walls. 


4. Five pounds per square foot (240 Pa) for interior 
light-frame cold-formed steel walls. 


5. Eighty pounds per square foot (3830 Pa) for 8- 
inch-thick (203 mm) masonry walls. 


6. Eighty-five pounds per square foot (4070 Pa) for 
6-inch-thick (152 mm) concrete walls. 


7. Ten pounds per square foot (480 Pa) for SIP walls. 
Exceptions: 


1. Roof and ceiling dead loads greater than 15 
pounds per square foot (720 Pa), but not 
exceeding 25 pounds per square foot (1190 Pa) 
shall be permitted provided that the wall brac- 
ing amounts in Section R602.10.3 are increased 
in accordance with Table R602.10.3(4). 
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2. Light-frame walls with stone or masonry 
veneer shall be permitted in accordance with 
the provisions of Sections R702.1 and R703. 


3. Fireplaces and chimneys shall be permitted in 
accordance with Chapter 10. 


R301.2.2.3 Stone and masonry veneer. Anchored 
stone and masonry veneer shall comply with the 
requirements of Sections R702.1 and R703. 


R301.2.2.4 Masonry construction. Masonry construc- 
tion in Seismic Design Categories D, and D, shall comply 
with the requirements of Section R606.12.1. Masonry 
construction in Seismic Design Category D, shall comply 
with the requirements of Section R606.12.4. 


R301.2.2.5 Concrete construction. Buildings with exte- 
rior above-grade concrete walls shall comply with PCA 
100 or shall be designed in accordance with ACI 318. 


Exception: Detached one- and two-family dwell- 
ings in Seismic Design Category C with exterior 
above-grade concrete walls are allowed to comply 
with the requirements of Section R608. 


R301.2.2.6 Irregular buildings. The seismic provi- 
sions of this code shall not be used for structures, or 
portions thereof, located in Seismic Design Categories 
С, D,, D, and D, and considered to be irregular in 
accordance with this section. A building or portion of a 
building shall be considered to be irregular where one 
or more of the conditions defined in Items 1 through 7 
occur. Irregular structures, or irregular portions of 
structures, shall be designed in accordance with 
accepted engineering practice to the extent the irregular 
features affect the performance of the remaining struc- 
tural system. Where the forces associated with the 
irregularity are resisted by a structural system designed 
in accordance with accepted engineering practice, the 
remainder of the building shall be permitted to be 
designed using the prescriptive provisions of this code. 


1. Shear wall or braced wall offsets out of plane. 
Conditions where exterior shear wall lines or 
braced wall panels are not in one plane vertically 
from the foundation to the uppermost story in 
which they are required. See Figure R301.2.2.6(1). 


Exception: For wood light-frame construction, 
floors with cantilevers or setbacks not exceed- 
ing four times the nominal depth of the wood 
floor joists [see Figure R301.2.2.6(2)] are per- 
mitted to support braced wall panels that are 
out of plane with braced wall panels below 
provided that all of the following are satisfied: 


1. Floor joists are nominal 2 inches Бу 10 
inches (51 mm by 254 mm) or larger 
and spaced not more than 16 inches (406 
mm) on center. 


2. The ratio of the back span to the 
cantilever is not less than 2 to 1. 


3. Floor joists at ends of braced wall 
panels are doubled. 
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4. For wood-frame construction, а 
continuous rim joist is connected to ends 
of cantilever joists. Where spliced, the rim 
joists shall be spliced using a galvanized 
metal tie not less than 0.058 inch (1.5 mm) 
(16 gage) and 1'/, inches (38 mm) wide 
fastened with six 16d nails on each side of 
the splice; or a block of the same size as 
the rim joist and of sufficient length to fit 
securely between the joist space at which 
the splice occurs, fastened with eight 16d 
nails on each side of the splice. 


OUT OF PLANE 
OFFSET IN 
EXTERIOR BRACED 
WALL PANELS 
SECTION VIEW 

OUT OF PLANE 

OFFSET IN 

EXTERIOR BRACED 

WALL PANELS 

SECTION VIEW 


FIGURE R301.2.2.6(1) 
BRACED WALL PANELS OUT OF PLANE 


CANTILEVER/ 
SETBACK SHALL 
ONLY SUPPORT 
ROOF AND WALL 
WEIGHT 


SECTION THRU CANTILEVER 4 FT. WITH 2 x 12 
EM anc a FT. WITH 2 x 12 
CANTILEVER/ 
SETBACK SHALL 
ONLY SUPPORT ЕТШУ ЫЫ ШЕ emm 


ROOF AND WALL 


SECTION THRU CANTILEVER 


For SI: 1 foot = 304.8 mm. 


FIGURE R301.2.2.6(2) 
BRACED WALL PANELS SUPPORTED BY 
CANTILEVER OR SETBACK 
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5. Gravity loads carried at the end of 
cantilevered joists are limited to uniform P^ 
wall and roof loads and the reactions = 
from headers having a span of 8 feet 
(2438 mm) or less. 


2. Lateral support of roofs and floors. Conditions | 
where a section of floor or roof is not laterally 
supported by shear walls or braced wall lines on 
all edges. See Figure R301.2.2.6(3). B 


Exception: Portions of floors that do not sup- 
port shear walls, braced wall panels above, ог 
roofs shall be permitted to extend not more 
than 6 feet (1829 mm) beyond a shear wall or 
braced wall line. See Figure R301.2.2.6(4). | | 


3. Shear wall or braced wall offsets in plane. | 
Conditions where the end of a braced wall panel 
occurs over an opening in the wall below and 
extends more than 1 foot (305 mm) horizontally 
past the edge of the opening. This provision is 
applicable to shear walls and braced wall panels 
offset in plane and to braced wall panels offset 
out of plane in accordance with the exception to 
Item 1. See Figure R301.2.2.6(5). || 

Exception: For wood light-frame wall con- 
struction, one end of a braced wall panel shall 
be permitted to extend more than 1 foot (305 
mm) over an opening not more than 8 feet 


------.-...... ....а.....« 


DASHED LINE INDICATES 
BRACED WALL LINE BELOW 
THERE IS NO aRAceD 7 

PLAN VIEW WALL LINE ON THIS EDGE OF THE ROOF 


FIGURE R301.2.2.6(3) 
FLOOR OR ROOF NOT SUPPORTED AT ALL EDGES 


DASHED LINE INDICATES 
BRACED WALL LINE BELOW 


np ee 


ROOF OR FLOOR SHALL BE А 
PERMITTED TO EXTEND UP TO 
6 FT. BEYOND THE BRACED 


WALL LINE Ха THERE IS МО BRACED 


PLAN VIEW WALL LINE ON THIS EDGE OF THE ROOF 
For SI: 1 foot = 304.8 mm. 


FIGURE R301.2.2.6(4) 
ROOF OR FLOOR EXTENSION BEYOND BRACED WALL LINE 
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(2438 mm) in width in the wall below pro- 
vided that the opening includes a header in 
accordance with all of the following: 


1. The building width, loading condition 
and framing member species limitations 
of Table R602.7(1) shall apply. 

2. The header is composed of: 


2.1. Not less than one 2 x 12 or two 
2 x 10 for an opening not more 
than 4 feet (1219 mm) wide. 
2.2. Not less than two 2 x 12 or three 
2 x 10 for an opening not more REQUIRED BRACED 
than 6 feet (1829 mm) in width. 
2.3. Not less than three 2 x 12 or four 
2 x 10 for an opening not more 
than 8 feet (2438 mm) in width. 
3. The entire length of the braced wall 
panel does not occur over an opening in 
the wall below. 


REQUIRED 
BRACED WALL 
PANEL 


EXTERIOR ELEVATION MORE THAN 1 FT. 


4. Floor and roof opening. Conditions where an 
opening in a floor or roof exceeds the lesser of 12 
feet (3658 mm) or 50 percent of the least floor or 
roof dimension between adjacent braced wall 
lines. See Figure R301.2.2.6(6). 


MORE THAN 1 FT. 


EXTERIOR ISOMETRIC 


For SI: 1 foot = 304.8 mm. 
FIGURE R301.2.2.6(5) 


5. Floor level offset. Conditions where portions of BRACED WALL PANEL EXTENSION OVER OPENING 
a floor level are vertically offset. 
Exceptions: Section R602 or cold-formed steel wall framing in 
1. Framing supported directly Ьу accordance with Section R603 include masonry or 
continuous foundations at the perimeter concrete construction. Where this irregularity 
of the building. applies, the entire story shall be designed in accor- 
2. For wood light-frame construction, floors dance with accepted engineering practice. 
shall be permitted to be vertically offset Exceptions: Fireplaces, chimneys and masonry 
where the floor framing is lapped or tied veneer in accordance with this code. 


together as required by Section R502.6.1. 


See Figure R301.2.2.6(7). R301.2.2.7 Height limitations. Wood-framed build- 


ings shall be limited to three stories above grade plane 


6. Perpendicular shear wall and wall bracing. or the limits given in Table R602.10.3(3). Cold-formed 
Conditions where shear walls and braced wall steel-framed buildings shall be limited to less than or 
lines do not occur in two perpendicular directions. equal to three stories above grade plane in accordance 
See Figure R301.2.2.6(8). with AISI S230. Mezzanines as defined in Section 

7. Wall bracing in stories containing masonry or R202 that comply with Section R325 shall not be con- 
concrete construction. Conditions where stories sidered as stories. Structural insulated panel buildings 
above grade plane are partially ог completely shall be limited to two stories above grade plane. 


braced by wood wall framing in accordance with 


MORE THAN B2/2 
ISIRHEGUEAR Е a oe m 


DASHED LINE INDICATES | c » MORE THAN B1/2 B4 
BRACED WALL LINE BELOW IS IRREGULAR 
PLAN VIEW PLAN VIEW 


(B1 « B3) (B2 « B4) 


FIGURE R301.2.2.6(6) 
OPENING LIMITATIONS FOR FLOOR AND ROOF DIAPHRAGMS 
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FLOOR JOISTS CANNOT 
BE TIED DIRECTLY 


FLOOR JOISTS CANNOT BE 
TIED DIRECTLY TOGETHER 


SECTION VIEW 


FIGURE R301.2.2.6(7) 
PORTIONS OF FLOOR LEVEL OFFSET VERTICALLY 


BRACED WALL 
LINES ARE NOT 
PERPENDICULAR 


P ея 


PLAN VIEW 


FIGURE R301.2.2.6(8) 
BRACED WALL LINES NOT PERPENDICULAR 


R301.2.2.8 Cold-formed steel framing in Seismic 
Design Categories D,, D, and D,. In Seismic Design 
Categories Dy, D, and D, in addition to the require- 
ments of this code, cold-formed steel framing shall 
comply with the requirements of AISI S230. 


R301.2.2.9 Masonry chimneys. In Seismic Design 
Categories D,, D, and D,, masonry chimneys shall be 
reinforced and anchored to the building in accordance 
with Sections R1003.3 and R1003.4. 


R301.2.2.10 Anchorage of water heaters. In Seismic 
Design Categories Dy, D1 and D,, water heaters shall 
be anchored against movement and overturning in 
accordance with Section M1307.2. 


R301.2.3 Snow loads. Wood-framed construction, cold- 
formed, steel-framed construction and masonry and concrete 
construction, and structural insulated panel construction in 
regions with ground snow loads, p,, 70 pounds per square 
foot (3.35 kPa) or less, shall be in accordance with Chapters 
5, бапа 8. Buildings in regions with ground snow loads, p,, 
greater than 70 pounds per square foot (3.35 kPa) shall be 
designed in accordance with accepted engineering practice. 


R301.2.3.1 Ground snow load determination. Site- 
specific ground snow loads, p,, shall be those set forth in 
the online lookup tool at  Snowload.seao.org/ 
lookup.html. Where the site elevation is higher than the 
modeled elevation reported by the online lookup tool, the 
reported ground snow load values shall be adjusted by 
adding the specified loads from Table R301.2.3.1. The 


minimum ground snow load, p,, for prescriptive design 
is 36 psf (1.724 kN/m’). The minimum roof snow load 
for engineered design is 25 psf (1.197 kN/m’). 


TABLE R301.2.3.1 
GROUND SNOW LOAD ADJUSTMENT 


ADJUSTMENT LOADS 
(psf per foot of elevation gain) 


For SI:1 pound per square foot = 0.0479 kPa. 


R301.2.4 Floodplain construction. Buildings and struc- 
tures constructed in whole or in part in flood hazard areas 
(including A or V Zones) as determined by the /ооа plain 
administrator and substantial improvement and repair of 
substantial damage of buildings and structures in flood haz- 
ard areas shall be designed and constructed in accordance 
with Section R322. Buildings and structures located in 
whole or in part in identified floodways as determined by 
the flood plain administrator shall be designed and con- 
structed in accordance with ASCE 24. 


R301.3 Story height. The wind and seismic provisions of 
this code shall apply to buildings with story heights not 
exceeding the following: 


1. For wood wall framing, the story height shall not 
exceed 11 feet 7 inches (3531 mm) and the laterally 
unsupported bearing wall stud height shall be in accor- 
dance with Table R602.3(5). 


2. For cold-formed steel wall framing, the story height 
shall be not more than 11 feet 7 inches (3531 mm) and 
the unsupported bearing wall stud height shall be not 
more than 10 feet (3048 mm). 


3. For masonry walls, the story height shall be not more 
than 13 feet 7 inches (4140 mm) and the bearing wall 
clear height shall be not more than 12 feet (3658 mm). 


Exception: An additional 8 feet (2438 mm) of bear- 
ing wall clear height is permitted for gable end walls. 


4. For insulating concrete form walls, the maximum story 
height shall not exceed 11 feet 7 inches (3531 mm) and 
the maximum unsupported wall height per story as per- 
mitted by Section R608 tables shall not exceed 10 feet 
(3048 mm). 


5. For structural insulated panel (SIP) walls, the story 
height shall be not more than 11 feet 7 inches (3531 mm) 
and the bearing wall height per story as permitted by 
Section R610 tables shall not exceed 10 feet (3048 mm). 


Individual walls or wall studs shall be permitted to exceed 
these limits as permitted by Chapter 6 provisions, provided 
that story heights are not exceeded. An engineered design 
shall be provided for the wall or wall framing members where 
the limits of Chapter 6 are exceeded. Where the story height 
limits of this section are exceeded, the design of the building, 
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or the noncompliant portions thereof, to resist wind and seis- 
mic loads shall be in accordance with the Building Code. 


R301.4 Dead load. The actual weights of materials and con- 
struction shall be used for determining dead load with consid- 
eration for the dead load of fixed service equipment. 


R301.5 Live load. The minimum live loads shall be as pro- 
vided in Table R301.5. 


TABLE R301.5 
MINIMUM LIVE LOADS 


UNIFORM | CONCENTRATED 
|_____ ме [LOAD pen | LOAD (pounds) | 
Ummhabiableamcswihowsomg&| 10 | — — | 
uum ac ЕК ИЕСІН ЕСЕН 
storage? * 
aem сјај | 
with fixed stairs 
[Balconies (extenonyand des ј ај — | 
ење. E. A — — 
бидумаа — — | — | ме | 
Озат componens  ]| — | 39 
[Rooms other than sleepingrooms | 40 | = | 
See а БЕ ВИ 


For SI: linch- 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 
1 square inch = 645 mm’, 1 pound = 4.45 N. 

a. Independent of the 50 psf uniform load case, elevated garage floors shall also be 
capable of supporting two 2,000-pound loads each applied over 4.5-inch by 4.5- 
inch areas centered 5 feet apart perpendicular to the direction of vehicle entry 
and a second pair of 2,000-pound loads 9 feet from the first pair of 2,000-pound 
loads parallel to the direction of vehicle entry. This combination of concentrated 
loads shall be applied where they cause the maximum bending moment and 
deflection, and separately where they cause the maximum shear and bearing 
stress of the supporting framing members, but need not be applied closer than 2 
feet from the interior end wall nor closer than 1 foot from interior sidewalls. 

b. Uninhabitable attics without storage are those where the clear height between 
joists and rafters is not more than 42 inches, or where there are not two or 
more adjacent trusses with web configurations capable of accommodating an 
assumed rectangle 42 inches in height by 24 inches in width, or greater, within 
the plane of the trusses. This live load need not be assumed to act concurrently 
with any other live load requirements. 

c. Individual stair treads shall be designed for the uniformly distributed live load 
or a 300-pound concentrated load acting over an area of 4 square inches, 
whichever produces the greater stresses. 

d. A single concentrated load applied in any direction at any point along the top. 

e. See Section R507.1 for decks attached to exterior walls. 

f. Guard in-fill components (all those except the handrail), balusters and panel 
fillers shall be designed to withstand a horizontally applied normal load of 50 
pounds on an area equal to 1 square foot. This load need not be assumed to act 
concurrently with any other live load requirement. 

g. Uninhabitable attics with limited storage are those where the clear height 
between joists and rafters is 42 inches or greater, or where there are two or 
more adjacent trusses with web configurations capable of accommodating an 
assumed rectangle 42 inches in height by 24 inches in width, or greater, within 
the plane of the trusses. 

The live load need only be applied to those portions of the joists or truss 

bottom chords where all of the following conditions are met: 

1. The attic area is accessed from an opening not less than 20 inches in 
width by 30 inches in length that is located where the clear height in the 
attic is not less than 30 inches. 

2. The slopes of the joists or truss bottom chords аге not greater than 2 units 
vertical to 12 units horizontal. 

3. Required insulation depth is less than the joist or truss bottom chord 
member depth. 

The remaining portions of the joists or truss bottom chords shall be 

designed for a uniformly distributed concurrent live load of not less than 10 
pounds per square foot. 


(continued) 
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TABLE R301.5—continued 


h. Glazing used in handrail assemblies and guards shall be designed with a 
safety factor of 4. The safety factor shall be applied to each of the 
concentrated loads applied to the top of the rail, and to the load on the in-fill 
components. These loads shall be determined independent of one another, and 
loads are assumed not to occur with any other live load. 

i. Where the top of a guard is not required to serve as a handrail, the single 
concentrated load shall be applied at any point along the top, in the vertical 
downward direction and in the horizontal direction away from the walking 
surface. Concentrated loads shall not be applied concurrently. 


R301.6 Roof load. The roof shall be designed for the live 
load indicated in Table R301.6 or the snow load indicated in 
Table R301.2(1), whichever is greater. 

TABLE R301.6 


MINIMUM ROOF LIVE LOADS IN POUNDS-FORCE 
PER SQUARE FOOT OF HORIZONTAL PROJECTION 


TRIBUTARY LOADED AREA IN 
SQUARE FEET FOR ANY 
STRUCTURAL MEMBER 


Flat or rise less than 4 inches per 20 12 
foot (1:3) 

Rise 4 inches per foot (1:3) to 16 14 12 
less than 12 inches per foot (1:1) 

Rise 12 inches per foot (1:1) 12 12 12 
and greater 


For SI: 1 square foot = 0.0929 т?, 1 pound per square foot = 0.0479 kPa, 
1 inch per foot = 83.3 mm/m. 


ROOF SLOPE 


R301.7 Deflection. The allowable deflection of any struc- 
tural member under the live load listed in Sections R301.5 
and R301.6 or wind loads determined by Section R301.2.1 
shall not exceed the values in Table R301.7. 


TABLE R301.7 
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS* b 


ALLOWABLE 
STRUCTURAL MEMBER DEFLECTION 


Ceilings with flexible finishes (including gypsum board) 


Exterior walls—wind loads with plaster or stucco finish 


Note: 7, = span length, Н = span height. 
а. For cantilever members, L shall be taken as twice the length of the cantilever. 


b. For aluminum structural members or panels used in roofs or walls of 
sunroom additions or patio covers, not supporting edge of glass or 
sandwich panels, the total load deflection shall not exceed L/60. For 
continuous aluminum structural members supporting edge of glass, the 
total load deflection shall not exceed 1/175 for each glass lite ог L/60 for 
the entire length of the member, whichever is more stringent. For 
sandwich panels used in roofs or walls of sunroom additions or patio 
covers, the total load deflection shall not exceed L/120. 


c. Deflection for exterior walls with interior gypsum board finish shall be 
limited to an allowable deflection of 77/180. 


d. Refer to Section R703.8.2. 
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R301.8 Nominal sizes. For the purposes of this code, dimen- 
sions of lumber specified shall be deemed to be nominal dimen- 
sions unless specifically designated as actual dimensions. 


terline of an adjoining public way shall be considered an 
adjacent property line. Each townhouse shall be constructed 
in accordance with Sections R302.2.1 through R302.2.11. 


R302.2.1 Townhouse separation wall assemblies. Town- 
houses shall be separated by 2-hour fire-resistance-rated 


SECTION R302 wall assemblies in accordance with one of the following: 


FIRE-RESISTANT CONSTRUCTION 


R302.1 Exterior walls. Construction, projections, openings 
and penetrations of exterior walls of dwellings and accessory 
structures shall comply with Table R302.1. Where multiple 
detached dwellings are located on a single lot, each detached 
dwelling shall comply independently with Table R302.1. 


Exceptions: 


1. Two 1-һошг fire-resistance-rated firewalls, one on 
each side of the common property line as shown in 
Figures R302.2.1(1) and R302.2.1(2). 

2. A common “modified” 2-hour fire-resistance-rated fire- 
wall centered over the common property line as shown 
in Figures R302.2.1(3) апа R302.2.1(4). Plumbing or 
mechanical equipment ducts or vents are not permitted 


1. Walls, projections, openings or penetrations in walls 


>| | 3. 


perpendicular to the line used to determine the fire 
separation distance. 


. Walls of individual dwelling units and their acces- 


sory structures located on the same 107. 


Detached nonhabitable accessory structures exempted 
from permits are not required to provide wall protec- 
tion based on location on the Zot. Projections beyond 
the exterior wall shall not extend over the lot line. 


. Detached garages accessory to a dwelling located 


within 2 feet (610 mm) of a lot line are permitted to 
have roof eave projections not exceeding 4 inches 
(102 mm). 


. Foundation vents installed in compliance with this 


code are permitted. 


. Attached decks that are exempt from permitting by 


Section R105.2. АП other attached decks shall be 
considered projections for compliance with Table 
R302.1. 


in the cavity of the *modified" 2-hour wall, except as 
specifically detailed in Section R302.4.2.1. Electrical 
installations shall be installed in accordance with the 
Electrical Code. Penetrations of electrical outlet boxes 
shall be in accordance with Section R302.4. 


. А common 2-hour fire-resistance-rated wall. Plumb- 


ing or mechanical equipment ducts or vents are not 
permitted in the cavity of the common 2-hour fire- 
resistance-rated wall. Electrical installations shall be 
installed in accordance with the Electrical Code. 
Penetrations of electrical outlet boxes shall be in 
accordance with Section R302.4. 

Exception: A common 2-hour fire-resistance- 

rated wall is not permitted in townhouses that are 

separated by a real property line. 


. Other /isted and tested assemblies that provide an 


equivalent fire-protection rating. 


Exception: Privacy walls may be constructed of 
heavy timber construction. 


Townhouse separation wall assemblies shall be permit- 
ted to be reduced to 1-hour fire-resistance-rated wall 
assemblies where an automatic fire sprinkler system is 
installed in accordance with NFPA 13D. 


|| TABLE R302.1 
EXTERIOR WALLS 


Walls tion 703.3 of the Building Code with exposure from both sides 
For SI: 1 foot = 304.8 mm. 
NA = Not Applicable. 


а. The fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave overhang if fireblocking is provided from the wall top plate 
| | to the underside of the roof sheathing. Fireblocking shall consist of not less than two layers of two-inch (51 mm) nominal lumber. 

b. The fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the rake overhang where gable vent openings are not installed. 
| | c. For the purposes of this table, attached decks that are not exempted by Section R105.2 shall be considered projections. 


R302.2 Townhouses. Each townhouse shall be considered а 
separate building and shall adjoin or have access to a yard, 
street, alley or public way on not less than two sides. The cen- 


FIRE SEPARATION 
DISTANCE PROVIDED 


Projections? 


Openings in walls 
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4-0" 4-0" 


NO OPENINGS ALLOWED 
(R302.2.6.2) 


NO OPENINGS ALLOWED 
(R302.2.6.2) 


FIRE-RETARDANT-TREATED 


PLYWOOD, OR ROOF SHEATHING UNPROTECTED 
OVER %IN. TYPE X СҮР. BRD. ROOF SHEATHING 
(R302.2.6.1) (R302.2.6.1 ) 


EDGE 
NAILING 
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[*(1) LAYER OF УМ. TYPE X СҮР. BRD. 
MAY BE USED WHEN ROOF IS "STICK- 
FRAMED" WITH CEILING JOISTS 
SPACED @ 16 IN. O.C. МАХ ] 
(R302.2.6.1, Item 5) 
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FLOOR FRAMING 
PERPENDICULAR 
TO PROPERTY 
LINE FIREWALL 


%ІМ. TYPE X ig P 
GYP. BRD. e | 1 №. AIR SPACE CLEAR 
EACH SIDE OF = BETWEEN WALLS. FIRE 
EACH WALL СТ BLOCK @ 10 FT. О.С. 
Што HORZ. AND VERT. 


For SI: 1 inch - 25.4 mm. 


FIGURE R302.2.1(1) 
TWO 1-HOUR FIREWALLS PERPENDICULAR TO COMMON PROPERTY LINE 
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NO OPENINGS ALLOWED 
(R302.2.6.2) 


EDGE 


FIRE-RETARDANT-TREATED NAILING 


PLYWOOD, OR ROOF SHEATHING 
OVER % IN. TYPE X СҮР. BRD. 
(R302.2.6.1) 


NONBEARING 


GABLE END 
TRUSS OR 
FRAMED WALL 


ROOF 
TRUSSES 
Q 24 IN. О.С. 


YIN. TYPE X 


Z N. GYP. GYP. BRD 
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V MED 
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(R302.2.6.2) 


UNPROTECTED 
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For SI: 1 inch = 25.4 mm. 
FIGURE R302.2.1(2) 


LINE FIREWALL 


CONTINUOUS 
DOUBLE RIM 
JOISTS 


TWO 1-HOUR FIREWALLS PARALLEL TO COMMON PROPERTY LINE 
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4-0" 4-0" 


NO OPENINGS ALLOWED 
(R302.2.6.2) 


NO OPENINGS ALLOWED 
(R302.2.6.2) 


FIRE-RETARDANT-TREATED 


PLYWOOD, OR ROOF SHEATHING UNPROTECTED 
OVER %IN. TYPE X СҮР. BRD. ROOF SHEATHING 
(R302.2.6.1) (R302.2.6.1 ) 


EDGE 
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(R302.2.6.1, Item 5) 
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For SI: 1 inch = 25.4 mm. 


FIGURE R302.2.1(3) 
“MODIFIED” 2-HOUR FIREWALL PERPENDICULAR TO COMMON PROPERTY LINE 
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4-0" е 


NO OPENINGS ALLOWED 
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FIGURE R302.2.1(4) 
"MODIFIED" 2-HOUR FIREWALL PARALLEL TO COMMON PROPERTY LINE 


R302.2.2 Mixed occupancies. Mixed occupancies are not 
permitted in townhouses. Such buildings shall be designed 
and constructed in accordance with the requirements set 
forth for mixed occupancies or live/work units in the 
Building Code. 


Exception: Private garages and carports attached to 
townhouses and totaling not more than 1,000 square 
feet (92.9m?) in area per individual townhouse. 


R302.2.3 Utilities for townhouses. Shared or common- 
use utilities shall not run beneath a townhouse. Separate 
utility services shall be supplied to each individual town- 
house. Utilities serving an individual townhouse shall not 


run beneath another separate townhouse, and shall not run 
through the attic of another separate townhouse. 


R302.2.4 Fire-resistance-rated wall continuity. The fire- 
resistance-rated wall or assembly separating townhouses 
shall be continuous from the foundation to the underside of 
the roof sheathing, deck or slab. The fire-resistance rating 
shall extend the full length of the wall or assembly, includ- 
ing wall extensions through and separating attached 
enclosed accessory structures. The fire-resistance-rated 
walls shall be in accordance with the following: 


1. Exterior walls and common townhouse separation 
walls shall be continuous from the foundation to 
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SOLID LUMBER STRINGER 
OF NOT LESS THAN 3 IN. 
NOMINAL THICKNESS 
(R302.2.1.1, Exc. 1) 


SOLID LUMBER STRINGER 
OF NOT LESS THAN 475 IN. 
NOMINAL THICKNESS 
(R302.2.1.1, Exc. 2) 


For SI: 1 inch = 25.4 mm. 


(8) MODIFIED 2-HOUR WALL 


FIGURE R302.2.4 
STRINGER PENETRATIONS OF FIREWALL AT COMMON PROPERTY LINE 


the underside of the roof sheathing where the roof/ 
ceiling assembly is constructed in accordance with 
Section R302.2.6.1. The common townhouse sepa- 
ration wall shall extend to completely separate 
adjacent townhouses and any attached accessory 
structures. 


2. Privacy walls separating porches and decks without 
a cover shall be continuous from the foundation to 
the top of the guard and have a height of not less 
than 3 feet (914 mm) above the porch or deck finish 
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floor elevation. The privacy wall shall extend to the 
furthest point of the porch or deck. 


. Privacy walls separating porch and deck coverings 


shall be continuous from the foundation to the 
underside of the roof sheathing when the roof/ceil- 
ing assembly is constructed in accordance with Sec- 
tion R302.2.6.1. The privacy wall shall extend to the 
furthest point of the porch covering. 


. Fire-resistance-rated gypsum wallboard used in exte- 


rior walls, privacy walls and common townhouse sep- 
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aration walls shall be continuous behind building 
elements such as showers, bathtubs, cabinets, chases, 
soffits, electrical panels and stair stringers. 


Exception: Gypsum board may be omitted behind stair 
stringers, provided that the stringers are constructed of 
one of the following: 


1. Solid sawn dimensional lumber of not less than 3 
inches (76 mm) nominal thickness when used in 
conjunction with two 1-hour fire-resistance-rated 
wall assemblies as shown in Figure R302.2.4 
(Detail A). 

2. Solid sawn dimensional lumber of not less than 
4.5 inches (114 mm) nominal thickness when 
used in conjunction with a 2-hour fire-resistance- 
rated wall assembly as shown in Figure R302.2.4 
(Detail B). 


3. Engineered wood systems that have been tested 
and listed for equivalent burning characteristics. 


R302.2.4.1 Porches and decks without a cover. Fire- 
resistance-rated protection shall be provided for 
porches and decks without a cover in accordance with 
the following methods: 


1. Where one porch or deck is adjacent to another 
porch or deck, and both are less than 3 feet (914 mm) 


from a common property line, a single 1-hour 
fire-resistance-rated privacy wall shall be pro- 
vided for each porch or deck. The privacy wall 
shall extend to the furthest point where the 
porches or decks are adjacent. 


. Where one porch or deck abuts another adjacent 


porch or deck at a common property line, either 
two l-hour fire-resistance-rated walls or one 
“modified” 2-hour fire-resistance-rated common 
townhouse separation wall shall be provided. The 
townhouse separation wall shall extend to the fur- 
thest point where the porches or decks are adja- 
cent. 


. Where a porch or deck is less than 3 feet (914 


mm) from a common property line and there is no 
adjacent porch or deck less than 3 feet (914 mm) 
from the common property line, the porch or 
deck shall be of either noncombustible or heavy 
timber construction (see Figure R302.2.4). Heavy 
timber porch components supporting only the 
dead load of the porch or deck and the live load 
listed in Table R301.5 shall be constructed in 
accordance with the following: 


3.1. Supporting posts for porches and decks 
shall be not less than 6 inches (153 mm) 
in nominal thickness. 


Notes: 


DECKS LOCATED LESS THAN 3 FEET FROM A PROPERTY LINE SHALL BE PROTECTED AT THE 
@ PROPERTY LINE WITH ONE-HOUR WALLS THAT EXTEND FROM GRADE LEVEL TO A MINIMUM 
HEIGHT OF 36 INCHES ABOVE THE DECK, OR THE HEIGHT OF THE GUARDRAIL, WHICHEVER IS 


GREATER 


DECKS LOCATED 3 FEET OR GREATER FROM THE PROPERTY LINE MAY BE NON-RATED 
@ CONSTRUCTION. DECKS LOCATED LESS THAN 3 FEET FROM THE PROPERTY LINE SHALL BE OF 
NON-COMBUSTIBLE OR MODIFIED HEAVY TIMBER CONSTRUCTION 


FIGURE R302.2.4.1 


DECK CONSTRUCTION LESS THAN THREE FEET FROM COMMON PROPERTY LINES 
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3.2. Joists or beams supporting porches and 
decks shall be not less than 4 inches 
(102 mm) in nominal thickness. 


3.3. Decking on porches and decks shall be 
not less than 2 inches (51 mm) in nomi- 
nal thickness. 


Porches and decks that extend beyond the privacy 
wall on only one side need not be protected past the pri- 
vacy wall unless they are less than 3 feet (914 mm) 
from a common property line. 


Exception: Porches and decks without a cover and 
located less than 3 feet (914 mm) from a common 
property line need not be fire-resistance-rated when 
the finished floor of the deck or porch is less than 30 
inches (762 mm) above grade. 


R302.2.4.2 Porch covers. Fire-resistance-rated protec- 
tion shall be provided for porch covers in accordance 
with the following: 


1. Where one porch cover is adjacent to another 
porch cover and both are less than 3 feet (914 mm) 
from the common property line, a single 1-hour 
fire-resistance-rated privacy wall shall be provided 
for each porch cover. The privacy wall shall 
extend to the furthest point where the porch covers 
are adjacent. 


2. Where one porch cover abuts another adjacent 
porch cover at a common property line, either 
two l-hour fire-resistance-rated walls or one 
*modified" 2-hour fire-resistance-rated common 
townhouse separation wall shall be provided. The 
townhouse separation wall or two individual 
walls shall extend out to the furthest point where 
both porch covers are adjacent. Abutting porch 
covers attached to structurally independent or 
dependent townhouses may share building ele- 
ments as permitted by Section R302.2.7. 


3. Where a porch cover is less than 3 feet (914 mm) 
from the common property line and there is no 
adjacent porch cover, a l-hour fire-resistance- 
rated exterior wall shall be provided. The exte- 
rior wall shall extend to the furthest point of the 
porch cover. 


The fire-resistance-rated walls required in Items 1 
through 3 shall be continuous from the foundation to the 
roof sheathing where the roof/ceiling assembly is con- 
structed in accordance with Section R302.2.6.1. Where 
the roof/ceiling assembly is not constructed in accor- 
dance with Section R302.2.6.1, the walls shall terminate 
in a parapet constructed in accordance with Section 
R302.2.5. Porch covers separated by a fire-resistance- 
rated privacy or dwelling unit separation wall need not 
be fire-resistance-rated. 


Exceptions: 


1. A privacy wall need not protect porch covers 
and the porch covers need not be fire-resis- 
tance-rated where each individual townhouse 
is provided with an automatic fire sprinkler 
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system in accordance with NFPA 13D. Porch 
covers may be open construction or may be 
fully enclosed where ceilings are of not less 
than 1-hour fire-resistance-rated construction. 


. A privacy wall need not protect a porch cover 


when the cover is constructed entirely of 
heavy timber construction. The heavy timber 
porch cover shall be open construction unless 
enclosed at the ceiling by not less than 1-hour 
fire-resistance-rated construction. Heavy tim- 
ber porch cover components shall be provided 
according to the following: 


2.1. Supporting post for porch coverings 
shall be not less than 6 inches (153 
mm) in nominal thickness. 


2.2. Joists or beams supporting porch cov- 
erings shall be not less than 4 inches 
(102 mm) in nominal thickness. 


2.3. Roof sheathing shall be not less than 2 
inches (51 mm) in nominal thickness. 


. А privacy wall need not protect porch covers 


and the porch cover may be of nonfire-resis- 
tance-rated construction where they project 
not more than 2 feet (610 mm) from the face 
of the building. 


. A privacy wall need not protect porch covers 


and the porch covers may be of nonfire-resis- 
tance-rated construction where: 


4.1 The exterior wall of the building per- 
pendicular to the common property line 
is 1-һошг fire-resistance-rated construc- 
tion for a distance of not less than 4 feet 
(1220 mm) on each side of the common 
property line and there are no openings 
from the foundation to the underside of 
the porch roof sheathing. Where indi- 
vidual townhouses are stepped, по 
openings shall be allowed in the foun- 
dation less than 4 feet (1220 mm) from 
the property line. 


4.2. A porch cover projects less than 4 feet 
(1220 mm) from the face of the build- 
ing, the adjacent building walls and 
porch roof may be protected for a dis- 
tance equal to the distance the porch 
cover projects. 


4.3. The porch cover may be open-frame 
construction. When fully enclosed, the 
ceiling shall be of not less than 1-hour 
fire-resistance-rated construction (see 
Figure R302.2.4.2). 


4.4. Enclosed attic space shall be separated 
at the common property line with 
either two 1-ћоџг separation walls or 
one common “modified” 2-hour town- 
house separation wall. 
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4.5. The parapet may be omitted on both Heavy timber stair components supporting only é ) 
open-framed and enclosed porch covers the stair or landing dead load and the live load | | 
when the roof is sheathed with fire- listed in Table R301.5 shall be constructed using 
retardant-treated plywood or °/,-іпсһ the following minimum material thicknesses: 

(9.6 mm) Type X gypsum sheathing for 3.1. Supporting posts for stairs shall be not 
a horizontal distance of not less than 4 less than 6 inches (153 mm) in nominal 
| үрк! (1220 тт) ма термек thickness. 
| dp NM RE ноен; А 3.2. Stair stringers shall be not less than 4 
R302.2.4.3 Exterior stairways. Exterior stairs located inches (102 mm) in nominal thickness. 


less than 3 feet (914 mm) from a common property line 
shall be of fire-resistance-rated construction in accor- 
| dance with the following, see Figure R302.2.4.3: 


| 1. Structurally independent stairs may be connected 
| at the common property line with common treads 


3.3. Joists or beams supporting landings shall 
be not less than 4 inches (102 mm) in 
nominal thickness. 


3.4. Stair treads and landing decking shall be 
not less than 6 inches (153 mm) in nomi- 


not less than 6 feet (1829 mm) in width of non- | thickn 
| combustible or heavy timber construction. batas 
2. Stairs servin d porch that t Exceptions: 
: g an uncovered porch that serves no 

more than two individual townhouses may cross the 1. Stairs located less than 3 feet (914 mm) from a 
common property line. Such stairs shall be not less common property line need not be fire-resis- 
than 44 inches (1118 mm) in width and shall be of tance-rated when they are not under cover and 
noncombustible or heavy timber construction. not more than 30 inches (762 mm) above grade. 

3. Stairs constructed using heavy timbers shall com- 2. Stairs may be located less than 3 feet (914 mm) 
ply with this section and Figure #302.2.4.3. from a common property line when constructed 


using noncombustible materials. 


Notes: 


ONE-HOUR WALL, WITHOUT OPENINGS, CONTINUING FROM COMMON PROPERTY LINE, EXTENDING 

(0 NOT LESS THAN 4 FEET PERPENDICULARLY FROM THE PROPERTY LINE, ACROSS THE FRONT OF 
THE DWELLING UNIT. THIS WALL IS TO EXTEND FROM THE FOUNDATION OF THE DWELLING UNIT 
TO THE UPPERMOST ROOF SHEATHING OF THE PORCH. 


(2) STAIRWAYS WHICH ARE LESS THAN 3 FEET FROM THE PROPERTY LINE SHALL BE OF ONE-HOUR, 
MODIFIED HEAVY TIMBER, OR NONCOMBUSTIBLE CONSTRUCTION (SEE FIGURE R302 2.4.3). 


@ ROOF CONSTRUCTION SHALL BE AS FOR PROPERTY LINE CONSTRUCTION. 


IF A PORCH SOFFIT IS PROVIDED, THE SOFFIT SHALL BE OF 5/4 IN. TYPE X GYPSUM SHEATHING 
WITHOUT OPENINGS, FOR ITS FULL DEPTH AND WIDTH. ( ] 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R302.2.4.2 
COVERED PORCH AT COMMON PROPERTY LINE 
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R302.2.5 Parapets for townhouses. Where required, par- 
apets shall be constructed for townhouses as an extension 
of exterior walls or common walls in accordance with the 
following: 


1. Where roof surfaces adjacent to the wall or walls are 
at the same elevation, the parapet shall extend not 
less than 30 inches (762 mm) above the roof sur- 
faces. 


О! 


2. Where roof surfaces adjacent to the wall ог walls are 
at different elevations and the higher roof is not 
more than 30 inches (762 mm) above the lower roof, 
the parapet shall extend not less than 30 inches 
(762 mm) above the lower roof surface. 


Exception: A parapet is not required in the pre- 
ceding two cases where the roof covering com- 
plies with a minimum Class C rating as tested in 


с 3 ЕТ. NONCOMBUSTIBLE OR ! 
MODIFIED HEAVY TIMBER р 
CONSTRUCTION 


OPTION A 
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accordance with ASTM E108 or UL 790 and the 
roof decking or sheathing is of noncombustible 
materials or fire-retardant-treated wood for a dis- 
tance of 4 feet (1219 mm) on each side of the 
wall or walls, or one layer of /,-inch (15.9 mm) 
Type X gypsum board is installed directly 
beneath the roof decking or sheathing, supported 
by not less than nominal 2-inch (51 mm) ledgers 
attached to the sides of the roof framing members, 
for a distance of not less than 4 feet (1219 mm) on 
each side of the wall or walls and any openings or 
penetrations in the roof are not within 4 feet 
(1219 mm) of the common walls. Fire-retardant- 
treated wood shall meet the requirements of Sec- 
tions R802.1.5 and R803.2.1.2. 


> ЗЕТ. NONRATED 
CONSTRUCTION ALLOWED 


NONCOMBUSTIBLE OR 


HEAVY TIMBER i 
STRINGER REQUIRED ! 
EACH SIDE OF i 
PROPERTY LINE i 
MIN. "77 MIN 
R 
OPTION B 


Note: 


NONCOMBUSTIBLE OR 
HEAVY TIMBER 
COMMON TREAD 
ACCEPTABLE 


FOR UNCOVERED PORCHES SERVING NOT MORE THAN TWO UNITS, A COMMON 
STAIR MAY BE PROVIDED WITH A WIDTH OF NOT LESS THAN 44 INCHES AND 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R302.2.4.3 
EXTERIOR STAIRWAY 
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SHALL BE OF NONCOMBUSTIBLE OR HEAVY TIMBER CONSTRUCTION 
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3. A parapet is not required where roof surfaces adja- 
cent to the wall or walls are at different elevations 
and the higher roof is more than 30 inches (762 mm) 
above the lower roof. The common wall construc- 
tion from the lower roof to the underside of the 
higher roof deck shall have not less than а 1-hour 
fire-resistance rating. The wall shall be rated for 
exposure from both sides. A parapet is not required 
for roofs that comply with Section R302.2.6. 


R302.2.5.1 Parapet construction. Parapets shall have 
the same fire-resistance rating as that required for the 
supporting wall or walls. On any side adjacent to a roof 
surface, the parapet shall have noncombustible faces 
for the uppermost 18 inches (457 mm), to include coun- 
terflashing and coping materials. Where the roof slopes 
toward a parapet at slopes greater than 2 units vertical 
in 12 units horizontal (16.7-percent slope), the parapet 
shall extend to the same height as any portion of the 
roof within a distance of 3 feet (914 mm), and the 
height shall be not less than 30 inches (762 mm). 


R302.2.6 Townhouse roof construction. In addition to 
the requirements of Chapter 8 of this code, townhouses 
shall comply with this section for fire-resistance-rated 
roof/ceiling construction, roof/ceiling penetrations, and 
cricket construction. Projections of eaves, cornices, and 
similar components shall comply with Section R302.2.6.4. 


В302.2.6.1 Roof/ceiling assemblies. Roof/ceiling 
assemblies intersecting fire-resistance-rated exferior 
walls may be of nonrated construction. Roof/ceiling 
assemblies intersecting common fire-resistance-rated 
individual townhouse unit separation walls and privacy 
walls associated with porch covers and decks shall 
comply with Section R302.2.5 or be constructed in 
accordance with the following: 


1. A roof/ceiling assembly with framing oriented 
perpendicular to a 1-һош wall shall be con- 
structed in accordance with Figure R302.2.1(1). 
The roof sheathing shall be either fire-retardant- 
treated plywood or have not less than */,-inch 
(15.9 mm) Type X gypsum board installed under 
the standard plywood sheathing for a horizontal 
distance of not less than 4 feet (1220 mm) from 
the common property line. 


2. A roof/ceiling assembly with framing oriented 
parallel to a 1-hour wall shall be constructed in 
accordance with Figure R302.2.1(2). 


3. A roof/ceiling assembly with framing oriented per- 
pendicular to a modified" 2-hour common wall 
shall be constructed in accordance with Figure 
R302.2.1(3). The roof sheathing shall be either 
fire-retardant-treated plywood or have not less 
than */,-inch (15.9 mm) Type X gypsum board 
installed under the standard plywood roof sheath- 
ing for a horizontal distance of not less than 4 feet 
(1220 mm) from the common property line. 


4. A roof/ceiling assembly with framing oriented 
parallel to a “modified” 2-hour common wall 


shall be constructed in accordance with Figure 
R302.2.1(4). 


5. As an alternate to Items | through 4, the entire ceil- 
ing of the upper story shall be protected throughout 
with two layers of */,-inch (15.9 mm) Type X gyp- 
sum board as required for а 1-hour fire-resistance- 
rated roof/ceiling assembly. Where roof framing is 
parallel to a common townhouse separation wall, a 
I-hour attic enclosure, “mushroom” may be con- 
structed according to Figure R302.2.6.1 and the two 
layers of */,-inch (15.9 mm) Type X gypsum board 
on the ceiling may terminate at the outside vertical 
edge of the “mushroom.” 


R302.2.6.2 Roof/ceiling penetrations. Membrane pen- 
etrations of the fire-resistance-rated ceiling required by 
Section R302.2.6.1 shall be protected by an approved 
penetration firestop system in accordance with Sections 
R302.4.1.1 and R302.4.1.2. Through-penetrating items 
shall be enclosed within a shaft constructed in accor- 
dance with the Building Code. 


Skylights, mechanical and plumbing vents, attic 
vents, solar collectors and similar penetrations of the 
roof are not permitted within 4 feet (1220 mm) of the 
common property line. 


Exceptions: 


1. Chimneys may penetrate roofs less than 4 feet 
(1220 mm) from a common property line when 
a spark arrestor is installed at the terminus. 
Where factory-built chimneys are located less 
than 4 feet (1220 mm) from a common property 
line, they shall be enclosed within 1-hour fire- 
resistance-rated shafts constructed in accor- 
dance with the Building Code. Such shafts shall 
extend from where the factory-built chimney 
first penetrates a fire-resistance-rated wall or 
ceiling and shall continue to the uppermost ter- 
mination of the chimney. 


2. Unprotected factory-built chimneys and other 
unprotected penetrations are allowed less than 
4 feet (1220 mm) from common property lines 
when parapets are provided in accordance 
with Section R302.2.5. 


R302.2.6.3 Cricket construction. Where crickets are 
installed, one of the following methods of construction 
shall be used. 


1. Where crickets are 30 inches or less in height, 
the common fire-resistant townhouse separation 
wall may terminate at the underlying roof 
sheathing. The underlying roof sheathing shall 
be protected with either fire-retardant-treated 
plywood or have not less than */,-inch (15.9 
mm) Type X gypsum board installed under the 
standard plywood roof sheathing for the full 
extent of the cricket, but not less than 4 feet 
measured horizontally from the common prop- 
erty line. There shall be no openings in the roof 
sheathing under the cricket [see Figures 
R302.2.6.3(1) and R302.2.6.3(2)]. 
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4-0" 


STICK FRAMED 
NO OPENINGS ALLOWED 


UNPROTECTED 
ROOF SHEATHING 


(1) LAYER SIN. 
TYPE X СҮР. BRD. 


PROVIDE " 
VERTICAL STICK-FRAMED 


NAILERS CEILING JOISTS 
@24мос @16IN.OC. 


OPTION (A) 


(1) LAYER 
'4IN. TYPE X 
GYP. BRD. 


FIREBLOCK & 
CEILING LEVEL 


(2) 1-HR WALLS EXTENDED 
TO ROOF SHEATHING 


* "STICK-FRAMED" ROOFS WITH 
CEILING JOISTS Q 24 IN. O.C. 
SHALL HAVE (2) LAYERS OF ІМ. 
TYPE X GYP. BRD. AT CEILING 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


EDGE 
NAILING 
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4-0" 
ROOF TRUSSES 
NO OPENINGS ALLOWED 


UNPROTECTED 
ROOF SHEATHING 


(1) LAYER SIN. 
TYPE X GYP. BRD. 


PROVIDE 
NOTE: VERTICAL 
RATED ATTIC 
NAILERS 
ACCESS & Q24N. OC 
VENTILATION Sa 
REQUIRED 3 
PREFAB 
TRUSSES 
@ 24 IN. О.С. 


OPTION 


NONBEARING 
GABLE END 
TRUSS 


(2) LAYERS OF %IN. 
TYPE X GYP. BRD. 
(EXTEND 4-0" MIN.) 


1 IN. AIR SPACE CLEAR 
BETWEEN WALLS. FIRE 
BLOCK @ 10 FT. О.С. 
HORZ. AND VERT. 


NOTE: 

DETAIL SIMILAR AT "MODIFIED" 
2-HR PROPERTY LINE FIREWALL 
SEE FIGURE R3022.1(4) FOR 
ADDITIONAL INFORMATION 


FIGURE R302.2.6.1 
FIRE-RESISTANCE RATED ROOF/CEILING CONSTRUCTION “MUSHROOM” 
ATTIC ENCLOSURE FRAMING PARALLEL TO COMMON PROPERTY LINE 


2. Where crickets greater than 30 inches in height 
are provided, the common fire-resistant town- 
house separation wall shall extend to the cricket 
roof sheathing, and the cricket roof sheathing 
shall be protected with either fire-retardant- 
treated plywood or have not less than */,-inch 
(15.9 mm) Type X gypsum board installed under 
the standard plywood roof sheathing for a hori- 
zontal distance of not less than 4 feet (1220 mm) 
on each side of common property line. There 
shall be no openings in the cricket sheathing [see 
Figure R302.2.6.3(3)]. 


R302.2.6.4 Eaves, cornices and similar projections. 
Projections located less than 3 feet (914 mm) from a 
common property line shall be in accordance with this 
section. Structural projections such as enclosed eaves 
and cornices located less than 3 feet (914 mm) from a 
common property line shall be constructed in accor- 
dance with Table R302.2.6.4. Projections within 3 feet 
(914 mm) of an exterior common property line shall be 
in accordance with Section R302.1. 


R302.2.7 Structural design approach. Townhouse struc- 
tures shall be permitted to be designed as structurally 
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dependent structures, structurally independent structures 
or a combination of both. See Figure R302.2.7. 


R302.2.7.1 Lateral force analysis. A lateral force 
analysis shall be submitted at the time of application 
when townhouses or the portions of townhouses are 
designed in accordance with the accepted engineering 
practice as either structurally independent or structur- 
ally dependent. Townhouses designed using only the 
prescriptive provisions of this code are exempt from 
this requirement. Building components providing lat- 
eral resistance shall be identified and detailed in the 
construction documents. 

R302.2.7.2 Structural independence. Townhouses 
designed and constructed as structurally independent in 
accordance with the prescriptive provisions of this code 
shall be permitted to share the following elements: 

Exceptions: 

1. Foundations supporting exterior walls or com- 
mon walls and monolithic grade beam foot- 
ings. 

2. Structural roof and wall sheathing from each 
unit fastened to the common wall framing. 
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ја 
i 
i 


PROTECTION 
FOLLOWS 
PERIMETER OF 
CRICKET WHEN 
WIDTH EXCEEDS 
THE 4 FT. MIN. 
DIMENSION 


PROTECTED 
AREA OF ROOF 
SHEATHING 
BELOW CRICKET 


NOTE: 


PERMITTED WHERE NO 
! PENETRATION OF LOWER 
Р ROOF SHEATHING OCCURS 


| 
! VENTILATION OF CRICKET 
| 
! 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R302.2.6.3(1) 
UNRATED CRICKET LESS THAN OR EQUAL TO 30 INCHES 


4-0" 


4-0" 


VENTILATION OF 
CRICKET SPACE 
PERMITTED 


NONRATED 
CRICKET 
SHEATHING 


30 IN. 
ORLESS 
IN HEIGHT 


FIRE-RETARDANT-TREATED 
PLYWOOD TYP. OR 
ROOF SHEATHING OVER %/ IN. 
TYPE X СҮР. ВЕР. 

REF. FIGURE R302.2.6.3(1) 

(NO PENETRATIONS ALLOWED) 


TRIPLE BEVELED 
2x BLOCKING @ 
EACH BAY 


"MODIFIED" 2-HR 
PROPERTY LINE FIREWALL 


NOTES: 
1. DETAIL IS SIMILAR FOR (2) 1-HR FIREWALL OPTION 
2. SEE FIGURE R302.2.1(3) FOR ADDITIONAL INFORMATION 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R302.2.6.3(2) 
UNRATED CRICKET LESS THAN OR EQUAL TO 30 INCHES 
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4-0" 4-0" 


OPENINGS ALLOWED OPENINGS ALLOWED 


FIRE-RETARDANT-TREATED 
PLYWOOD, OR ROOF 
SHEATHING OVER 5/, IN. TYPE X 
GYP. BRD. 


ILIA: 


И 


CRICKET 
VENTILATION TYP. 
PER R806.1 


GREATER THAN 
30 INCHES IN 
HEIGHT 


ROOF FRAMING 


NONRATED PERPENDICULAR 


ROOF SHEATHING TYP. TO PROPERTY 
LINE FIREWALL 
L (2) 1-HR WALLS 
DOUBLE BEVELED 
2x BLOCKING @ 
EACH BAY 5/8 М. TYPE X СҮР. BRD. 


siz EACH SIDE OF EACH WALL 


A M 


NOTES: 
1. DETAIL IS SIMILAR FOR MODIFIED FIREWALL OPTION 
2. SEE FIGURE R302.2.1(1) FOR ADDITIONAL INFORMATION 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R302.2.6.3(3) 
RATED CRICKET GREATER THAN 30 INCHES 


PARAPET OR MAXIMUM 


RELATIONSHIP OF EAVE MAXIMUM 1-HOUR-RATED 


EAVES, RAKES, CORNICES & ROOF PROJECTION 
SIMILAR PROJECTIONS* PARENT MET а" беса а А PROTECTION |LENGTHBEYOND 577 
REQUIRED PROPERTY LINE 


Enclosed 
with roof framing 
perpendicular to property line 


Unenclosed 
with roof framing 
perpendicular to property line 
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Enclosed 
with roof framing parallel to 
property line 
Unenclosed 

with roof framing parallel to 
property line 


Perpendicular 
For SI: 1 inch = 25.4 mm. 


a. Does not apply to exterior balconies. 


Yes 


TABLE R302.2.6.4 
STRUCTURAL PROJECTIONS LOCATED LESS THAN 3 FEET OF ANY PROPERTY LINE 
24" maximum 
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© со о 


10. 
11, 


INDEPENDENT VERTICAL 
AND LATERAL LOAD- 
RESISTING SYSTEM IN BOTH 
DIRECTIONS FOR EACH UNIT 


ск 


( A ) STRUCTURALLY "INDEPENDENT" EXAMPLE 


$— - - 


LATERAL LOAD TRANSFERRED 
TO SHEAR WALLS BY DESIGNED 
AND DETAILED DRAG STRUTS 


(B) STRUCTURALLY "DEPENDENT" EXAMPLE 


SW = Possible shear wall location 


FIGURE R302.2.7 
STRUCTURAL DESIGN APPROACH 


These elements shall be edge fastened at each 
side of the common property line. 


. Nonstructural wall and roof coverings. 
. Flashing at the termination of roof coverings 


over common walls. 


. Modified 2-hour or common 2-hour fire- 


resistance-rated walls in accordance with Sec- 
tion R302.2. 


. Soffit enclosures. 

. Cricket framing. 

. Roof coverings. 

. Gutters and downspouts. 


Porches and stairs. 
Porch coverings. 


Portions of structurally independent townhouses 
designed in accordance with accepted engineering prac- 
tice shall provide independent vertical and lateral load- 
resisting systems for such designed portions. 


56 


R302.2.7.3 Structural dependence. Structurally 
dependent townhouses shall be designed in accordance 
with Section R301.1.3. 


R302.2.8 Fire-resistance-rated walls and cantilevers. 


R302.2.8.1 Location on property. Townhouse exterior 
walls, privacy walls, common townhouse separation 
walls, exterior stairways, porches, porch coverings, 
decks, roofs and projections located less than 3 feet 
(914 mm) from a common or exterior property line 
shall be fire-resistance-rated and constructed in accor- 
dance with this section. 


Exception: Walls oriented perpendicular to a com- 
mon property line need not be fire-resistance-rated 
and may have unprotected openings. 


R302.2.8.1.1 Townhouse wall construction. Exte- 
rior walls, privacy walls and common townhouse 
separation walls shall be parallel to the common 
property line and be of fire-resistance-rated con- 
struction. Such walls shall be of the types listed in 
Section R302.2 or other /isted, tested assemblies that 
provide an equivalent fire-resistance rating. 
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R302.2.8.2 Cantilevered living areas. Cantilevered 
living areas shall be protected by one of the following 
methods: 


1. Where one cantilever is adjacent to another canti- 
lever, and both are less than 3 feet (914 mm) 
from the common property line, a single 1-hour 
fire-resistance-rated townhouse separation wall 
shall be provided for each cantilever. The town- 
house separation walls shall extend to the furthest 
point where the cantilevers are adjacent. 


2. Where one cantilever abuts another adjacent canti- 
lever at a common property line, either two 1-hour 
fire-resistance-rated walls or one “modified” 2-hour 
fire-resistance-rated common townhouse separa- 
tion wall shall be provided. The townhouse sepa- 
ration wall shall extend to the furthest point 
where both cantilevers are adjacent. 


3. Where there is one cantilever within 3 feet of the 
common property line and no adjacent cantilever 
less than 3 feet (914 mm) from the common prop- 
erty line, a 1-һошг fire-resistance-rated exterior 
wall shall be provided. The exterior wall shall 
extend to the furthest point of the cantilever. 


The fire-resistance-rated walls required in Items 1 
through 3 shall be continuous from the foundation to the 
roof sheathing when the roof/ceiling assembly is con- 
structed in accordance with Section R302.2.6.1. When the 
roof/ceiling assembly is not constructed in accordance 
with Section R302.2.6.1, the wall shall terminate in a par- 
apet constructed in accordance with Section R302.2.5. 


Exceptions: 


1. Cantilevers may be unprotected when each indi- 
vidual townhouse is provided with a fire sup- 
pression system in accordance with NFPA 13D. 


2. The extension of fire-resistance-rated walls 
beneath the cantilever may be omitted, pro- 
vided that the exterior wall perpendicular to 
the common property line is 1-hour fire-resis- 
tance-rated construction for a distance of 4 
feet (1240 mm) on each side of the common 
property line from the foundation to the bot- 
tom of the cantilever. Foundation vents shall 
not be located less than 4 feet (1240 mm) from 
the common property line. The soffited area 
under the cantilever shall have not less than 1- 
hour fire-resistance-rated protection for a dis- 
tance of not less than 4 feet (1240 mm) on 
each side of the common property line. Where 
the cantilever projects less than 4 feet (1240 
mm) from the face of the building, the prohibi- 
tion of openings and the fire-resistance-rated 
wall and soffit construction perpendicular to 
the common property line need only extend 
for a distance equal to the projection of the 
cantilever. 


R302.2.8.3 Openings. Openings in fire-resistant exte- 
rior walls, privacy walls and townhouse separation 
walls are not permitted. 
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R302.2.9 Townhouse dwelling unit and garage separa- 
tions. Townhouses shall be separated from attached 
garages in accordance with Section R302.6. 


R302.2.10 Townhouse interior duct and vent chase pen- 
etrations of floor/ceiling assemblies. Gas vents, ducts, pip- 
ing and factory-built chimneys that extend through not more 
than two floors need not be enclosed provided the openings 
around the penetrations are fire-stopped at each floor. 


Exception: Type BW gas vents installed in accordance 
with their listing. 


R302.2.11 Townhouse foundation and footing con- 
struction. A single footing and foundation wall may be 
designed and constructed for common property line walls 
in accordance with this section, Figure R302.2.11 and 
Chapter 4. Through penetrations of the foundation across a 
common property line are not permitted. If required by 
local conditions, footing drains, rain drains and low point 
under-floor drainage shall be provided and drained to an 
approved location. 


R302.2.12 Townhouse roof coverings. In addition to the 
requirements of Chapter 9, structurally independent town- 
houses shall be provided with a minimum Class C roof 
covering and structurally dependent townhouses shall be 
provided with a minimum Class B roof covering. 


Exceptions: 


1. Structurally dependent townhouses may use 
Class C roof coverings when all of the following 
conditions are met: 


1.1. The townhouses are not more than two 
stories in height. 


1.2. The townhouses do not have more than 
6,000 square feet (557 m?) of projected 
roof area. 


1.3. There is not less than 3 feet (914 mm) 
from the extremity of the roof to the exte- 
rior property line or an assumed property 
line on all sides except for street fronts. 


2. Roof coverings for townhouses located in areas 
determined by the municipality to be “Wildfire 
Hazard Zones” shall be in accordance with Sec- 
tion R327. 


R302.2.13 Townhouse egress. Each individual town- 
house shall have a means of egress system in accordance 
with Section R311. Such means of egress system shall be a 
structurally independent egress path, having a clear width 
of not less than 3 feet (914 mm). 


R302.2.14 Townhouse accessibility. Where the project 
includes four or more contiguous individual townhouses, 
one or more of which is single story, the requirements of 
the Fair Housing Act and Chapter 11 of the Building 
Code apply. Ground-level, single-story townhouses shall 
be made accessible in accordance with the requirements 
for Group R-3 occupancies in Chapter 11 of the Building 
Code. Any common-use facilities such as a clubhouse or 
management office shall be made accessible in accor- 
dance with Chapter 11 of the Building Code. 
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R302.3 Two-family dwellings. Dwelling units in two-family the dwellings and the structural framing supporting the 
dwellings shall be separated from each other by wall and ceiling is protected by not less than '/,-inch (12.7 mm) 
floor assemblies having not less than a 1-hour fire-resistance gypsum board or equivalent. 


rating where tested in accordance with ASTM E119, UL 263 
| or Section 703.3 of the Building Code. Fire-resistance-rated 
floor/ceiling and wall assemblies shall extend to and be tight 
against the exterior wall, and wall assemblies shall extend 


| | from the top ofthe lowest floor sheathing to the underside of қ . . 
the roof sheathing. R302.3.2 Property line separation. Where a two-family 


dwelling is separated by a real property line, dwelling unit 
separation shall be provided in accordance with one of the 
1. A fire-resistance rating of '/, hour shall be permitted іп following: 
buildings equipped throughout with an automatic sprin- 
|| kler system installed in accordance with МЕРА 13D. 


2. Wall assemblies need not extend through attic spaces 
where the ceiling is protected by not less than */,-inch 


R302.3.1 Supporting construction. Where floor assem- 
blies are required to be fire-resistance rated by Section 
R302.3, the supporting construction of such assemblies 
shall have an equal or greater fire-resistance rating. 


Exceptions: 


1. Townhouse provisions of Section R302.2, as appli- 
cable. 


2. Two individual wall assemblies having not less than 
а 1-hour fire-resistance rating where tested in accor- 


MCN Г A gxpsum hoa, апас aut atop dance with ASTM E119 or UL 263. 
constructed as specified in Section R302.12.1 is pro- | ) 
vided above and along the wall assembly separating 3. Other approved methods of equivalent fire resistance. 
R 
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FIGURE R302.2.11 
FOUNDATION AND FOOTING CONSTRUCTION 


For SI: 1 inch = 25.4 mm. 


58 2021 OREGON RESIDENTIAL SPECIALTY CODE 


Y 


R302.4 Dwelling unit rated penetrations. Penetrations of 
wall or floor-ceiling assemblies required to be fire-resistance 
rated in accordance with Section R302.2 or R302.3 shall be 
protected in accordance with this section. 


R302.4.1 Through penetrations. Through penetrations in 
fire-resistant exterior walls, privacy walls and individual 
or common townhouse separation walls are not permitted 
in townhouses. In other than townhouses, through penetra- 
tions of fire-resistance-rated wall or floor assemblies shall 
comply with Section R302.4.1.1 or R302.4.1.2. 


Exception: In other than townhouses, where the pene- 
trating items are steel, ferrous or copper pipes, tubes or 
conduits, the annular space shall be protected as fol- 
lows: 


1. In concrete or masonry wall or floor assemblies, 
concrete, grout or mortar shall be permitted 
where installed to the full thickness of the wall or 
floor assembly or the thickness required to main- 
tain the fire-resistance rating, provided that both 
of the following are complied with: 


1.1. The nominal diameter of the penetrating 
item is not more than 6 inches (152 mm). 


1.2. The area of the opening through the wall 
does not exceed 144 square inches (92 


900 mm’). 


2. The material used to fill the annular space shall 
prevent the passage of flame and hot gases suffi- 
cient to ignite cotton waste where subjected to 
ASTM E119 or UL 263 time temperature fire 
conditions under a positive pressure differential 
of not less than 0.01 inch of water (3 Pa) at the 
location of the penetration for the time period 
equivalent to the fire-resistance rating of the con- 
struction penetrated. 


R302.4.1.1 Fire-resistance-rated assembly. Penetra- 
tions shall be installed as tested in the approved fire- 
resistance-rated assembly. 


R302.4.1.2 Penetration firestop system. Penetrations 
shall be protected by an approved penetration firestop 
system installed as tested in accordance with ASTM 
E814 or UL 1479, with a positive pressure differential 
of not less than 0.01 inch of water (3 Pa) and shall have 
an F rating of not less than the required fire-resistance 
rating of the wall or floor-ceiling assembly penetrated. 


R302.4.2 Membrane penetrations. Membrane penetra- 
tions in townhouses shall comply with this section and 
Section R302.4.2.1. Membrane penetrations shall comply 
with Section R302.4.1. Where walls are required to have a 
fire-resistance rating, recessed fixtures shall be installed so 
that the required fire-resistance rating will not be reduced. 


Exceptions: 


1. Membrane penetrations of not more than 2-hour 
fire-resistance-rated walls and partitions by steel 
electrical boxes that do not exceed 16 square 
inches (0.0103 m?) in area provided that the aggre- 
gate area of the openings through the membrane 
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does not exceed 100 square inches (0.0645 m?) in 
any 100 square feet (9.29 m°) of wall area. The 
annular space between the wall membrane and the 
box shall not exceed '/, inch (3.1 mm). Such boxes 
on opposite sides of the wall shall be separated by 
one of the following: 


1.1. By a horizontal distance of not less than 
24 inches (610 mm) where the wall or 
partition is constructed with individual 
noncommunicating stud cavities. 


1.2. By a horizontal distance of not less than 
the depth ofthe wall cavity where the wall 
cavity is filled with cellulose loose-fill, 
rockwool or slag mineral wool insulation. 


1.3. By solid fireblocking in accordance with 
Section R302.11. 


1.4. By protecting both boxes with /isted 
putty pads. 
1.5. By other /isted materials and methods. 


2. Membrane penetrations by /isted electrical boxes 
of any materials provided that the boxes have 
been tested for use in fire-resistance-rated assem- 
blies and are installed in accordance with the 
instructions included in the /isting. The annular 
space between the wall membrane and the box 
shall not exceed "/, inch (3.1 mm) unless /isted 
otherwise. Such boxes on opposite sides of the 
wall shall be separated by one of the following: 


2.1. By the horizontal distance specified in 
the /isting of the electrical boxes. 


2.2. By solid fireblocking in accordance with 
Section R302.11. 


2.3. By protecting both boxes with listed 
putty pads. 
2.4. By other /isted materials and methods. 


3. The annular space created by the penetration of a 
fire sprinkler provided that it is covered by a 
metal escutcheon plate. 


4. Ceiling membrane penetrations by listed lumi- 
naires or by luminaires protected with listed 
materials that have been tested for use in fire- 
resistance-rated assemblies and are installed in 
accordance with the instructions included in the 
listing. 

R302.4.2.1 Additional townhouse membrane pene- 
tration requirements. Membrane penetrations in 
townhouse fire-resistance-rated exterior walls, privacy 
walls and individual townhouse separation walls are 
allowed as provided in Section R302.2. 


Exceptions: Membrane penetrations in townhouse 
fire-resistance-rated walls: 

1. Shall be protected with a listed penetration 

firestop system rated for not less than 2 hours 


when the penetration is in a common “modi- 
fied" 2-hour fire-resistance-rated wall. 
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2. May have the minimum separation distance of ^ separating the dwelling from the garage shall be in accor- 
24 inches (610 mm) between electrical boxes dance with Sections R302.5.1 through R302.5.3. 


reduced when installed in accordance with 
Figure R302.4.2.1, Details C and D. 


R302.5.1 Garage openings. Openings from a private 
garage directly into a room used for sleeping purposes shall 


3. For large boxes such as washer connections, not be permitted. 


electrical panels and wall heaters may be 
installed where the fire protection extends 
behind the box in accordance with Figure 
#302.4.2.1, Details B and D. 


4. Stair stringers shall be in accordance with Sec- 
tion R302.2.4. 


R302.5 Dwelling-garage opening and penetration protec- 
tion. Openings and penetrations through the walls or ceilings 


= ЧИМ. TYPE X 
GYP. BOARD 


"MODIFIED" 
2-HR WALL TYP 
(R302.2) 


< 24 IN. O.C 


R302.5.1.1 Opening protections. Other openings 
between the garage and residence shall be equipped 
with solid wood doors not less than 17/, inches (35 mm) 
in thickness, solid or honeycomb-core steel doors not 
less than 1?/, inches (35 mm) thick, or 20-minute fire- 
rated doors. 


Exception: Compliance with this section shall not 
be required when both the dwelling unit and garage 


2-HR MEMBRANE 
PENETRATION 
FIRESTOP Q WALL 
(R302.4.2.1(1)) 


PLUMBING 
PENETRATION 


5/ IN. TYPE X 
GYP. BOARD 


(R302.4.2.1(2)) 


LARGE PENETRATION 
(WASHER CONNECTION, 
ELECTRICAL PANEL, 
WALL HEATER) 
(R302.4.2.1(3)) 


PLAN 


SECTION R302.4.1. TOWNHOUSE MEMBRANE PENETRATIONS SHALL COMPLY 
WITH SECTIONS R302.4.2, R302.4.2.1 AND FIGURE R302.4.2.1, AS APPLICABLE. 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
FIGURE R302.4.2.1 


FIREBLOCKING NAILED | | 
TO (1) SIDE. 
SPACING @ 10 FT. o.c. ) 
HORIZ. AND VERT. | 
(8302.11) к | 
( А ) PLAN 
5/4 IN. TYPE X 
3 СҮР. BOARD N 

QM ДЕК : (R302.4.2.1(2)) | 

NAILED (1) SIDE ; 

(R302.4.2.1(2)) 

PLAN 
NOTE: THROUGH-PENETRATIONS ARE PROHIBITED IN TOWNHOUSE STRUCTURES BY 


MEMBRANE PENETRATIONS FOR MODIFIED 2-HOUR WALLS 
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are protected by an automatic fire sprinkler system 
installed in accordance with NFPA 13D or other 
approved automatic fire sprinkler system. 


R302.5.2 Duct penetration. Ducts in the garage and ducts 
penetrating the walls or ceilings separating the dwelling 
from the garage shall be constructed of a minimum No. 26 
gage (0.48 mm) sheet steel or other approved material and 
shall not have openings into the garage. When a vibration 
isolator is used in the garage duct, it must be installed not 
less than 18 inches (457 mm) from the penetration. 


R302.5.3 Other penetrations. Penetrations through the 
separation required in Section R302.6 shall be protected as 
required by Section R302.11, Item 4. 


R302.6 Dwelling-garage fire separation. The garage shall 
be separated as required by Table R302.6. Openings in 
garage walls shall comply with Section R302.5. Attachment 
of gypsum board shall comply with Table R702.3.5. The wall 
separation provisions of Table R302.6 shall not apply to 
garage walls that are perpendicular to the adjacent dwelling 
unit wall. 


R302.7 Under-stair protection. Enclosed space under stairs 
that is accessed by a door or access panel shall have walls, 
under-stair surface and any soffits protected on the enclosed 
side with '/,-inch (12.7 mm) gypsum board. 


Exception: Under-stair protection shall not be required 
when both the dwelling unit and under-stair area are pro- 
tected by an automatic fire sprinkler system installed in 
accordance with NFPA 13D or other approved automatic 
fire sprinkler system. 


R302.8 Foam plastics. For requirements for foam plastics, 
see Section R316. 


R302.9 Flame spread index and smoke-developed index 
for wall and ceiling finishes. Flame spread and smoke- 
developed indices for wall and ceiling finishes shall be in 
accordance with Sections R302.9.1 through R302.9.4. 


R302.9.1 Flame spread index. Wall and ceiling finishes 
shall have a flame spread index of not greater than 200. 


Exception: Flame spread index requirements for fin- 
ishes shall not apply to trim defined as picture molds, 
chair rails, baseboards and handrails; to doors and 
windows or their frames; or to materials that are less 
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than '/,, inch (0.91 mm) in thickness cemented to the 
surface of walls or ceilings if these materials exhibit 
flame spread index values not greater than those of 
paper of this thickness cemented to a noncombustible 
backing. 
R302.9.2 Smoke-developed index. Wall and ceiling fin- 
ishes shall have a smoke-developed index of not greater 
than 450. 


R302.9.3 Testing. Tests shall be made in accordance with 
ASTM E84 or UL 723. 


R302.9.4 Alternative test method. As an alternative to 
having a flame spread index of not greater than 200 and a 
smoke-developed index of not greater than 450 where 
tested in accordance with ASTM E84 or UL 723, wall and 
ceiling finishes shall be permitted to be tested in accor- 
dance with NFPA 286. Materials tested in accordance with 
NFPA 286 shall meet the following criteria: 


The interior finish shall comply with the following: 


1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 


2. The flame shall not spread to the outer extremity 
of the sample on any wall or ceiling. 


3. Flashover, as defined in МЕРА 286, shall not 
оссиг. 


4. The peak heat release rate throughout the test 
shall not exceed 800 kW. 


5. The total smoke released throughout the test shall 
not exceed 1,000 m°. 


R302.10 Flame spread index and smoke-developed index 
for insulation. Flame spread and smoke-developed index for 
insulation shall be in accordance with Sections R302.10.1 
through R302.10.5. 


R302.10.1 Insulation. Insulating materials installed 
within floor-ceiling assemblies, roof-ceiling assemblies, 
wall assemblies, crawl spaces and attics shall comply with 
the requirements of this section. They shall exhibit a flame 
spread index not to exceed 25 and a smoke-developed 
index not to exceed 450 where tested in accordance with 
ASTM E84 or UL 723. Insulating materials, where tested 
in accordance with the requirements of this section, shall 


TABLE R302.6 
DWELLING-GARAGE SEPARATION* 


SEPARATION MATERIAL 


D 2 2 
Frost но еп md Mies Not less than /,-inch gypsum board or equivalent applied to the 
garage side 

Е Not less than */,-inch Type X gypsum board or equivalent, attached 
From habitable rooms above the garage per Table R702.3.5 
Walls and other structural elements supporting floor/ceiling assem- 
blies used for separation required by this section 
Garages located less than 3 feet from a dwelling unit on the same lot 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 тт. 
a. Separation not required when both the dwelling and garage are protected by an automatic sprinkler system installed in accordance with NFPA 13D or other 
approved equivalent sprinkler system. 


Not less than '/,-inch gypsum board or equivalent 


Not less than '/,-inch gypsum board or equivalent applied to the inte- 
rior side of exterior walls that are within this area 
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include facings, where used, such as vapor retarders, vapor 
permeable membranes and similar coverings. 


Exceptions: 


1. Where such materials are installed in concealed 
spaces, the flame spread index and smoke-devel- 
oped index limitations do not apply to the fac- 
ings, provided that the facing is installed in 
substantial contact with the unexposed surface of 
the ceiling, floor or wall finish. 


2. Cellulose fiber loose-fill insulation that is not 
spray applied and that complies with the require- 
ments of Section R302.10.3 shall not be required 
to meet the flame spread index requirements but 
shall be required to meet a smoke-developed 
index of not more than 450 where tested in accor- 
dance with CAN/ULC $102.2. 


3. Foam plastic insulation shall comply with Sec- 
tion R316. 


R302.10.2 Loose-fill insulation. Loose-fill insulation 
materials that cannot be mounted in the ASTM E84 or UL 
723 apparatus without a screen or artificial supports shall 
comply with the flame spread and smoke-developed limits 
of Section R302.10.1 where tested in accordance with 
CAN/ULC 5102.2. 


Exception: Cellulosic fiber loose-fill insulation shall not 
be required to be tested in accordance with CAN/ULC 
$102.2, provided that such insulation complies with the 
requirements of Sections R302.10.1 and R302.10.3. 


R302.10.3 Cellulosic fiber loose-fill insulation. Cellu- 
losic fiber loose-fill insulation shall comply with CPSC 16 
CFR, Parts 1209 and 1404. Each package of such insulat- 
ing material shall be clearly /abeled in accordance with 
CPSC 16 CFR, Parts 1209 and 1404. 


R302.10.4 Exposed attic insulation. Exposed insulation 
materials installed on attic floors shall have a critical radi- 
ant flux of not less than 0.12 watt per square centimeter. 


R302.10.5 Testing. Tests for critical radiant flux shall be 
made in accordance with ASTM E970. 


R302.11 Fireblocking. In combustible construction, fire- 
blocking shall be provided to cut off both vertical and hori- 
zontal concealed draft openings and to form an effective fire 
barrier between stories, and between a top story and the roof 
space. 


Fireblocking shall be provided in wood-framed construc- 


tion in the following locations: 
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1. In concealed spaces of stud walls and partitions, includ- 
ing furred spaces and parallel rows of studs or stag- 
gered studs, as follows: 


1.1. Vertically at the ceiling and floor levels. 


1.2. Horizontally at intervals not exceeding 10 feet 
(3048 mm). 


Exception: Fireblocking is not required for furred 
spaces providing drainage in accordance with Sec- 
tion R703.1, where the space does not communicate 
with the wall cavity or attic. The use of Витте or 
caulking installed horizontally directly below eave 


vents may be used to interrupt communication with 
the attic. 


2. At interconnections between concealed vertical and 
horizontal spaces such as occur at soffits, drop ceilings 
and cove ceilings. 


3. In concealed spaces between stair stringers at the top 
and bottom of the run. Enclosed spaces under stairs 
shall comply with Section R302.7. 


4. At openings around vents, pipes, ducts, cables and wires 
at ceiling and floor level, with an approved material to 
resist the free passage of flame and products of combus- 
tion. The material filling this annular space shall not be 
required to meet the ASTM E136 requirements. 


5. For the fireblocking of chimneys and fireplaces, see 
Section R1003.19. 

6. Fireblocking of cornices of a two-family dwelling is 
required at the line of dwelling unit separation. 


R302.11.1 Fireblocking materials. Except as provided in 
Section R302.11, Item 4, fireblocking shall consist of the 
following materials. 

1. Two-inch (51 mm) nominal lumber. 


2. Two thicknesses of 1-іпсһ (25.4 mm) nominal lum- 
ber with broken lap joints. 
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. One thickness of ?/,.-inch (18.3 mm) wood struc- 
tural panels with joints backed by ~/,,-inch (18.3 
mm) wood structural panels. 


4. One thickness of */,-inch (19.1 mm) particleboard with 
joints backed by */,-inch (19.1 mm) particleboard. 


5. One-half-inch (12.7 mm) gypsum board. 
6. One-quarter-inch (6.4 mm) cement-based millboard. 


7. Batts or blankets of mineral wool or glass fiber or 
other approved materials installed in such a manner 
as to be securely retained in place. 


8. Cellulose insulation installed as tested in accordance 
with ASTM E119 or UL 263, for the specific appli- 
cation. 


R302.11.1.1 Batts or blankets of mineral or glass 
fiber. Batts or blankets of mineral or glass fiber or 
other approved nonrigid materials shall be permitted 
for compliance with the 10-foot (3048 mm) horizontal 
fireblocking in walls constructed using parallel rows of 
studs or staggered studs. 


R302.11.1.2 Unfaced fiberglass. Unfaced fiberglass batt 
insulation used as fireblocking shall fill the entire cross 
section of the wall cavity to a height of not less than 16 
inches (406 mm) measured vertically. Where piping, con- 
duit or similar obstructions are encountered, the insulation 
shall be packed tightly around the obstruction. 


R302.11.1.3 Loose-fill insulation material. Loose-fill 
insulation material shall not be used as a fireblock 
unless specifically tested in the form and manner 
intended for use to demonstrate its ability to remain in 
place and to retard the spread of fire and hot gases. 


R302.11.2 Fireblocking integrity. The integrity of fire- 
blocks shall be maintained. 
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R302.12 Draftstopping. In combustible construction where 
there is usable space both above and below the concealed 
space of a floor-ceiling assembly, draftstops shall be installed 
so that the area of the concealed space does not exceed 1,000 
square feet (92.9 m?). Draftstopping shall divide the con- 
cealed space into approximately equal areas. Where the 
assembly is enclosed by a floor membrane above and a ceil- 
ing membrane below, draftstopping shall be provided in 
floor-ceiling assemblies under the following circumstances: 


1. Ceiling is suspended under the floor framing. 


2. Floor framing is constructed of truss-type open-web or 
perforated members. 


R302.12.1 Materials. Draftstopping materials shall be not 
less than '/,-inch (12.7 mm) gypsum board, */,-inch (9.5 
mm) wood structural panels or other approved materials 
adequately supported. Draftstopping shall be installed par- 
allel to the floor framing members unless otherwise 
approved by the building official. The integrity of the 
draftstops shall be maintained. 


R302.13 Fire protection of floors. Floor assemblies that are 
not required elsewhere in this code to be fire-resistance rated, 
shall be provided with a '/,-inch (12.7 mm) gypsum wallboard 
membrane, 5/,-inch (16 mm) wood structural panel membrane, 
or equivalent on the underside of the floor framing member. 
Penetrations or openings for ducts, vents, electrical outlets, 
lighting, devices, luminaires, wires, speakers, drainage, piping 
and similar openings or penetrations shall be permitted. 


Exceptions: 


1. Floor assemblies located directly over a space рго- 
tected by an automatic sprinkler system in accor- 
dance with NFPA 13D, or other approved equivalent 
sprinkler system. 


2. Floor assemblies located directly over a crawl space 
not intended for storage or for the installation of 
fuel-fired or electric-powered heating appliances. 


3. Portions of floor assemblies shall be permitted to be 
unprotected where complying with the following: 


3.1. The aggregate area of the unprotected por- 
tions does not exceed 80 square feet (7.4 m?) 


per story. 


3.2. Fireblocking in accordance with Section 
R302.11.1 is installed along the perimeter of 
the unprotected portion to separate the 
unprotected portion from the remainder of 
the floor assembly. 


4. Wood floor assemblies using dimension lumber or 
structural composite lumber equal to or greater than 
2-inch by 10-inch (50.8 mm by 254 mm) nominal 
dimension, or other approved floor assemblies 
demonstrating equivalent fire performance. 


SECTION R303 
LIGHT, VENTILATION AND HEATING 


R303.1 Habitable rooms. Habitable rooms shall have an 
aggregate glazing area of not less than 8 percent of the floor 
area of such rooms. Natural ventilation shall be through win- 
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dows, skylights, doors, louvers or other approved openings to 
the outdoor air. Such openings shall be provided with ready 
access or shall otherwise be readily controllable by the build- 
ing occupants. The openable area to the outdoors shall be not 
less than 4 percent of the floor area being ventilated. 


Exceptions: 


1. The glazed areas need not be openable where the 
opening is not required by Section R310 and a 
whole-house mechanical ventilation system is 
installed in accordance with Section M1505. 


2. The glazed areas need not be installed in rooms 
where Exception 1 is satisfied and artificial light is 
provided that is capable of producing an average 
illumination of 6 footcandles (65 lux) over the area 
of the room at a height of 30 inches (762 mm) above 
the floor level. 


3. Use of sunroom and patio covers, as defined in Sec- 
tion R202, shall be permitted for natural ventilation if 
in excess of 40 percent of the exterior sunroom walls 
are open, or are enclosed only by insect screening. 


R303.2 Adjoining rooms. For the purpose of determining light 
and ventilation requirements, rooms shall be considered to be a 
portion of an adjoining room where not less than one-half of the 
area of the common wall is open and unobstructed and provides 
an opening of not less than one-tenth of the floor area of the 
interior room and not less than 25 square feet (2.3 m?). 


Exception: Openings required for light or ventilation shall 
be permitted to open into a sunroom with thermal isolation 
or a patio cover, provided that there is an openable area 
between the adjoining room and the sunroom or patio 
cover of not less than one-tenth of the floor area of the 
interior room and not less than 20 square feet (2 m?). The 
minimum openable area to the outdoors shall be based on 
the total floor area being ventilated. 


R303.3 Toilet and bathing facilities ventilation. 


R303.3.1 Rooms with bathing or spa facilities. Any 
room with a bathtub, shower or spa facility shall be pro- 
vided with mechanical ventilation designed and installed 
in accordance with Section M1505.5. 


R303.3.2 Rooms without bathing or spa facilities. Water 
closet compartments or toilet rooms without bathtub, 
shower or spa facilities shall be provided with an aggregate 
glazing area of not less than 3 square feet (0.3 m?), one-half 
of which shall be openable. 


Exception: The glazed areas shall not be required 
where artificial light and a mechanical ventilation sys- 
tem are provided. The minimum ventilation rates shall 
be in accordance with Table M1505.5. 
R303.4 Mechanical ventilation. Each dwelling unit shall be 
provided with whole-house mechanical ventilation in accor- 
dance with Section M1505.4. 
R303.5 Opening location. Outdoor intake and exhaust open- 


ings shall be located in accordance with Sections R303.5.1 
and R303.5.2. 


R303.5.1 Intake openings. Mechanical and gravity out- 
door air intake openings shall be located not less than 10 
feet (3048 mm) from any hazardous or noxious contami- 
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nant, such as vents, chimneys, plumbing vents, streets, 
alleys, parking lots and loading docks. 


For the purpose of this section, the exhaust from dwell- 
ing unit toilet rooms, bathrooms and kitchens shall not be 
considered as hazardous or noxious. 


Exceptions: 


1. The 10-foot (3048 mm) separation is not 
required where the intake opening is located 3 
feet (914 mm) or greater below the contaminant 
source. 


2. Vents and chimneys serving fuel-burning appli- 
ances shall be terminated in accordance with the 
applicable provisions of Chapters 18 and 24. 


3. Clothes dryer exhaust ducts shall be terminated in 
accordance with Section M1502.3. 


R303.5.2 Exhaust openings. Exhaust air shall not be 
directed onto walkways. 


R303.6 Outside opening protection. Air exhaust and intake 
openings that terminate outdoors shall be protected with corro- 
sion-resistant screens, louvers or grilles having an opening size 
of not less than "/, inch (6 mm) and a maximum opening size of 
'/, inch (13 mm), in any dimension. Openings shall be pro- 
tected against local weather conditions. Outdoor air exhaust 
and intake openings shall meet the provisions for exterior wall 
opening protectives in accordance with this code. 


R303.7 Interior stairway illumination. Interior stairways 
shall be provided with an artificial light source to illuminate the 
landings and treads. The light source shall be capable of illumi- 
nating treads and landings to levels of not less than 1 foot-can- 
dle (11 lux) as measured at the center of treads and landings. 
There shall be a wall switch at each floor level to control the 
light source where the stairway has six or more risers. 


Exception: A switch is not required where remote, central 
or automatic control of lighting is provided. 


R303.8 Exterior stairway illumination. Exterior stairways 
shall be provided with an artificial light source located at the 
top landing of the stairway. Exterior stairways providing 
access to a basement from the outdoor grade level shall be 
provided with an artificial light source located at the bottom 
landing of the stairway. 


R303.9 Required glazed openings. Required glazed open- 
ings shall open directly onto a street or public alley, or a yard 
or court located on the same /of as the building. 


Exceptions: 


1. Required glazed openings that face into a roofed 
porch where the porch abuts a street, yard or court 
and the longer side of the porch is not less than 65 
percent unobstructed and the ceiling height is not 
less than 7 feet (2134 mm). 


2. Eave projections shall not be considered as obstruct- 
ing the clear open space of a yard or court. 


3. Required glazed openings that face into the area 
under a deck, balcony, bay or floor cantilever where 
a clear vertical space not less than 36 inches (914 
mm) in height is provided. 


R303.9.1 Sunroom additions. Required glazed openings 
shall be permitted to open into sunroom additions or patio 
covers that abut a street, yard or court if in excess of 40 
percent of the exterior sunroom walls are open, or are 
enclosed only by insect screening, and the ceiling height 
of the sunroom is not less than 7 feet (2134 mm). 


R303.10 Required heating. Every dwelling unit shall be 
provided with heating facilities capable of maintaining a 
room temperature of not less than 68?F (20?C) at a point 3 
feet (914 mm) above the floor and 2 feet (610 mm) from 
exterior walls in habitable rooms at the design temperature. 
The installation of one or more portable space heaters shall 
not be used to achieve compliance with this section. 


SECTION R304 
MINIMUM ROOM AREAS 


R304.1 Minimum area. Habitable rooms shall have a floor 
area of not less than 70 square feet (6.5 m^). 


Exception: Kitchens. 


R304.2 Minimum dimensions. Habitable rooms shall be not 
less than 7 feet (2134 mm) in any horizontal dimension. 


Exception: Kitchens. 


R304.3 Height effect on room area. Portions of a room with 
a sloping ceiling measuring less than 5 feet (1524 mm) or a 
furred ceiling measuring less than 7 feet (2134 mm) from the 
finished floor to the finished ceiling shall not be considered 
as contributing to the minimum required habitable area for 
that room. 


SECTION R305 
CEILING HEIGHT 


R305.1 Minimum height. Habitable space, hallways and 
portions of basements containing these spaces shall have a 
ceiling height of not less than 7 feet (2134 mm). Bathrooms, 
toilet rooms and laundry rooms shall have a ceiling height of 
not less than 6 feet 8 inches (2032 mm). 


Exceptions: 


1. For rooms with sloped ceilings, the required floor 
area of the room shall have a ceiling height of not 
less than 5 feet (1524 mm) and not less than 50 per- 
cent of the required floor area shall have a ceiling 
height of not less than 7 feet (2134 mm). 


2. Not more than 75 percent of the floor area of a bath- 
room or toilet room is permitted to have a sloped 
ceiling less than 6 feet, 8 inches (2032 mm) in 
height, provided that an area of 21 inches by 24 
inches (534 mm by 610 mm) in front of toilets and 
lavatories has a minimum of 6 feet, 4 inches (1931 
mm) in height, measured from the finished floor. An 
area of 24 inches by 30 inches (610 mm by 762 mm) 
in front of and inside a tub or shower shall have a 
minimum of 6 feet, 4 inches (1931 mm) in height, 
measured from the standing surface of the fixture. 


3. Beams, girders, ducts or other obstructions in base- 
ments containing habitable space shall be permitted 
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to project to within 6 feet 4 inches (1931 mm) of the R307.2 Bathtub and shower spaces. Bathtub and shower 

“/ finished floor. floors and walls above bathtubs with installed shower heads 
4. Beams and girders spaced not less than 4 feet and in shower compartments shall be finished with a nonab- 

(1219 mm) on center may project not more than 6 sorbent surface. Such wall surfaces shall extend to a height of 


inches (152 mm) below the required ceiling height. not less than 6 feet (1829 mm) above the floor. 


5. Conversion of existing nonhabitable space, such as 
a basement or attic, to habitable space, shall pro- SECTION R308 
vide a ceiling height of not less than 6 feet 8 inches GLAZING 
(2032 mm) for flat ceilings or for the portion of 
ceiling required in Exception 1 of this section. 


R308.1 Identification. Except as indicated in Section 
i R308.1.1 each pane of glazing installed in hazardous loca- 
R305.1.1 Basements. Portions of basements that do not tions as defined in Section R308.4 shall be provided with a 


contain habitable space or hallways shall have a ceiling manufacturer's designation specifying who applied the desig- 
height of not less than 6 feet 8 inches (2032 mm). nation, the type of glass and the safety glazing standard with 
Exception: At beams, girders, ducts or other obstruc- which it complies, and that is visible in the final installation. 


tions, the ceiling height shall be not less than 6 feet 4 The designation shall be acid etched, sandblasted, ceramic- 
fired, laser etched, embossed, or be of a type that once 
applied cannot be removed without being destroyed. A /abel 
shall be permitted in lieu of the manufacturer's designation. 


inches (1931 mm) from the finished floor. 


SECTION R306 ee 
SANITATION xceptions: 


R306.1 Toilet facilities. Every dwelling unit shall be pro- 1. For other than tempered glass, manufacturer's desig- 
vided with a water closet, lavatory, and a bathtub or shower. nations are not required provided that the building 


i : 1 official approves the use of a certificate, affidavit or 
R306.2 Kitchen. Each dwelling unit shall be provided with a other evidence confirming compliance with this code. 
kitchen area and every kitchen area shall be provided with a 


sink. 2. Tempered spandrel glass is permitted to be identi- 


Р : fied by the manufacturer with a removable paper 
R306.3 Sewage disposal. Plumbing fixtures shall be con- designation. 


( ) nected to a sanitary sewer or to an approved private sewage 


| disposal system in accordance with the Plumbing Code. R308.1.1 Identification of multiple assemblies. Multi- 


pane assemblies having individual panes not exceeding 1 
square foot (0.09 m?) in exposed area shall have not less 
than one pane in the assembly identified in accordance 
with Section R308.1. Other panes in the assembly shall be 
labeled “CPSC 16 CFR 1201" or “ANSI 797.1” as appro- 
priate. 


R306.4 Water supply to fixtures. Plumbing fixtures shall be 
connected to an approved water supply in accordance with 

| | the Plumbing Code. Kitchen sinks, lavatories, bathtubs, 
showers, bidets, laundry tubs and washing machine outlets 
shall be provided with hot and cold water. 


R308.2 Louvered windows or jalousies. Regular, float, 


SECTION R307 
TOILET, BATH AND SHOWER SPACES 


R307.1 Space required. Fixtures shall be spaced in accor- 
dance with Figure R307.1, and in accordance with the 


requirements of the Plumbing Code. 


wired or patterned glass in jalousies and louvered windows 
shall be not less than nominal */,, inch (5 mm) thick and not 
more than 48 inches (1219 mm) in length. Exposed glass 
edges shall be smooth. 


R308.2.1 Wired glass prohibited. Wired glass with wire 


exposed on longitudinal edges shall not be used in jalou- 
sies or louvered windows. 


R308.3 Human impact loads. Individual glazed areas, 
including glass mirrors in hazardous locations such as those 
|| indicated as defined in Section R308.4, shall pass the test 
21 IN. CLEARANCE || requirements of Section R308.3.1. 


21 №. CLEARANCE 


Exceptions: 


1. Louvered windows and jalousies shall comply with 
Section R308.2. 


2. Mirrors and other glass panels mounted or hung on a 
surface that provides a continuous backing support. 


( ) "mu рако PR 3. Glass unit masonry complying with Section R607. 


R308.3.1 Impact test. Where required by other sections 
of the code, glazing shall be tested in accordance with 
CPSC 16 CFR 1201. Glazing shall comply with the test 


FIGURE R307.1 
MINIMUM FIXTURE CLEARANCES 
(See the Plumbing Code for shower clearances) 
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criteria for Category II unless otherwise indicated in Table 3. Where access through the door is to a closet or ^^ 
R308.3.1(1). storage area 3 feet (914 mm) or less in depth. de 
Exception: Glazing not in doors or enclosures for hot tubs, Glazing in this application shall comply with 
whirlpools, saunas, steam rooms, bathtubs and showers Section R308.4.3. 
shall be permitted to be tested in accordance with ANSI 4. Glazing that is adjacent to the fixed panel of patio 
Z97.1. Glazing shall comply with the test criteria for Class doors. 
A unless otherwise indicated in Table R308.3.1(2). 
R308.4 Hazardous locations. The locations specified in Sec- Е ЛЕЛ QLAZNONOT Selle ee 
tions R308.4.1 through R308.4.7 shall be considered to be 
specific hazardous locations for the purposes of glazing. ж ж 


R308.4.1 Glazing іп doors. Glazing in fixed and opera- 
ble panels of swinging, sliding and bifold doors shall be 
considered to be a hazardous location. ж 


Exceptions: 
SAFETY GLAZING REQUIRED 
1. Glazed openings of a size through which a 3- 


inch-diameter (76 mm) sphere is unable to pass. WITHIN 24“ ARC FROM 
HINGED SIDE OF DOOR 


2. Decorative glazing. For SI: 1 inch = 25.4 mm. 

R308.4.2 Glazing adjacent to doors. Glazing in an indi- FIGURE R308.4.2 

vidual fixed or operable panel adjacent to a door shall be GLAZING ADJACENT TO DOOR 
considered to be a hazardous location where the bottom 
exposed edge of the glazing is less than 60 inches (1524 
mm) above the floor or walking surface and it meets either 


of the following conditions: 


R308.4.3 Glazing in windows. Glazing in an individual 
fixed or operable panel that meets all of the following con- 
ditions shall be considered to be a hazardous location: 
1. Where the glazing is within 24 inches (610 mm) of pes А 

either side of the door in the plane of ће door in a a steer и _ er i МБ. pane is langer than 


closed position. "UY : 
2. The bottom edge of the glazing is less than 18 inches 


2. Where the glazing is on a wall less than 180 degrees (eat for above the floor. 


(3.14 rad) from the plane of the door in a closed 


position and within 24 inches (610 mm) of the hinge 3. The top edge of the glazing is more than 36 inches 
side of an in-swinging door. See Figure R308.4.2. (914 mm) above the floor. 

Exceptions: 4. One or more walking surfaces are within 36 inches 
1. Decorative glazing. (914 mm), measured horizontally and in a straight 


2. Where there is an intervening wall or other per- Das ote quest 


manent barrier between the door and the glazing. Exceptions: 
1. Decorative glazing. 


TABLE R308.3.1(1) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING CPSC 16 CFR 1201 


GLAZING IN 
GLAZED PANELS | GLAZED PANELS DOORS AND SLIDING GLASS 
REGULATED BY REGULATED BY ENCLOSURES DOORS PATIO 
SECTION R308.4.3 | SECTION R308.4.2 | REGULATED BY TYPE 
(Category Class) (Category Class) SECTION 308.4.5 (Category Class) 


(Category Class) 
L vn 4 She Река 
ULL CIT пр = = 


GLAZING IN 
EXPOSED SURFACE STORM OR GLAZING IN 
AREA OF ONE SIDE COMBINATION DOORS 
OF ONE LITE DOORS (Category Class) 
(Category Class) 


9 square feet or less 
More than 9 square feet 


For SI: 1 square foot = 0.0929 m". 
NR = No Requirement. 


ыл от ЉЕШ 
Ше бе ГЕНИ 


TABLE R308.3.1(2) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING ANSI Z97.1 


GLAZED PANELS REGULATED BY | GLAZED PANELS REGULATED BY |DOORS AND ENCLOSURES REGULATED 
ААА SECTION R308.4.3 SECTION R308.4.2 BY SECTION R308.4.5* 
(Category Class) (Category Class) (Category Class) 


For SI: 1 square foot = 0.0929 m°. 
a. Use is permitted only by the exception to Section R308.3.1. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


@| 


2. Where glazing is adjacent to a walking sur- 
face and a horizontal rail is installed 34 to 38 
inches (864 to 965 mm) above the walking 
surface. The rail shall be capable of with- 
standing a horizontal load of 50 pounds per 
linear foot (730 N/m) without contacting the 
glass and have a cross-sectional height of 
not less than 1"/, inches (38 mm). 


3. Outboard panes in insulating glass units 
and other multiple glazed panels where the 
bottom edge of the glass is 25 feet (7620 
mm) or more above grade, a roof, walking 
surfaces or other horizontal [within 45 
degrees (0.79 rad) of horizontal] surface 
adjacent to the glass exterior. 


R308.4.4 Glazing in guards and railings. Glazing in 
guards and railings, including structural baluster panels 
and nonstructural in-fill panels, regardless of area or 
height above a walking surface shall be considered to be a 
hazardous location. 


R308.4.4.1 Structural glass baluster panels. Guards 
with structural glass baluster panels shall be installed 
with an attached top rail or handrail. The top rail or 
handrail shall be supported by not less than three glass 
baluster panels, or shall be otherwise supported to 
remain in place should one glass baluster panel fail. 


Exception: An attached top rail or handrail is not 
required where the glass baluster panels are lami- 
nated glass with two or more glass plies of equal 
thickness and of the same glass type. 


R308.4.5 Glazing and wet surfaces. Glazing in walls, 
enclosures or fences containing or facing hot tubs, spas, 
whirlpools, saunas, steam rooms, bathtubs, showers and 
indoor or outdoor swimming pools where the bottom 
exposed edge ofthe glazing is less than 60 inches (1524 mm) 
measured vertically above any standing or walking surface 
shall be considered to be a hazardous location. This shall 
apply to single glazing and each pane in multiple glazing. 


Exception: Glazing that is more than 60 inches (1524 
mm), measured horizontally and in a straight line, from 
the water's edge of a bathtub, hot tub, spa, whirlpool or 
swimming pool or from the edge of a shower, sauna or 
steam room. 


R308.4.6 Glazing adjacent to stairs and ramps. Glaz- 
ing where the bottom exposed edge of the glazing is less 
than 36 inches (914 mm) above the plane of the adjacent 
walking surface of stairways, landings between flights of 
stairs and ramps shall be considered to be a hazardous 
location. 


Exceptions: 


1. Where glazing is adjacent to a walking surface 
and a horizontal rail is installed at 34 to 38 inches 
(864 to 965 mm) above the walking surface. The 
rail shall be capable of withstanding a horizontal 
load of 50 pounds per linear foot (730 N/m) with- 
out contacting the glass and have a cross-sec- 
tional height of not less than 1"/, inches (38 mm). 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


BUILDING PLANNING 


2. Glazing 36 inches (914 mm) or more measured 
horizontally from the walking surface. 


R308.4.7 Glazing adjacent to the bottom stair landing. 
Glazing adjacent to the landing at the bottom of a stairway 
where the glazing is less than 36 inches (914 mm) above 
the landing and within a 60-inch (1524 mm) horizontal arc 
less than 180 degrees (3.14 rad) from the bottom tread 
nosing shall be considered to be a hazardous location. (See 
Figure R308.4.7.) 


Exception: Where the glazing is protected by a guard 
complying with Section R312 and the plane of the glass 
is more than 18 inches (457 mm) from the guard. 


R308.5 Site-built windows. Site-built windows shall comply 
with Section 2404 of the Building Code. 


R308.6 Skylights and sloped glazing. Skylights and sloped 
glazing shall comply with the following sections. 


R308.6.1 Definitions. The following terms are defined in 
Chapter 2: 


SKYLIGHT, UNIT. 
SKYLIGHTS AND SLOPED GLAZING. 
TUBULAR DAYLIGHTING DEVICE (TDD). 


R308.6.2 Materials. Glazing materials shall be limited to 
the following: 


1. Laminated glass with not less than a 0.015-inch 
(0.38 mm) polyvinyl butyral interlayer for glass 
panes 16 square feet (1.5 m?) or less in area located 
such that the highest point of the glass is not more 
than 12 feet (3658 mm) above a walking surface; for 
higher or larger sizes, the interlayer thickness shall 
be not less than 0.030 inch (0.76 mm). 


2. Fully tempered glass. 

3. Heat-strengthened glass. 
4. Wired glass. 

5. Approved rigid plastics. 


R308.6.3 Screens, general. For fully tempered or heat- 
strengthened glass, a retaining screen meeting the require- 
ments of Section R308.6.7 shall be installed below the 
glass, except for fully tempered glass that meets either 
condition listed in Section R308.6.5. 


R308.6.4 Screens with multiple glazing. Where the 
inboard pane is fully tempered, heat-strengthened or wired 
glass, a retaining screen meeting the requirements of Sec- 
tion R308.6.7 shall be installed below the glass, except for 
either condition listed in Section R308.6.5. Other panes in 
the multiple glazing shall be of any type listed in Section 
R308.6.2. 


R308.6.5 Screens not required. Screens shall not be 
required where fully tempered glass is used as single glaz- 
ing or the inboard pane in multiple glazing and either of 
the following conditions is met: 


1. The glass area is 16 square feet (1.49 m?) or less; the 
highest point of glass is not more than 12 feet (3658 
mm) above a walking surface; the nominal glass 
thickness is not more than */,, inch (4.8 mm); and 
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NOTE: ALL REQUIRED GUARDS 
AND HANDRAILS NOT SHOW 
FOR CLARITY 


GLAZING IN FIXED AND OPERABLE PANELS OF SWINGING, SLIDING AND BIFOLD DOORS SHALL BE CONSIDERED TO BE 
A HAZARDOUS LOCATION. (R308.4.1) 


GLAZING IN AN INDIVIDUAL FIXED OR OPERABLE PANEL ADJACENT TO A DOOR SHALL BE CONSIDERED TO BE A 
HAZARDOUS LOCATION WHERE THE BOTTOM EXPOSED EDGE OF THE GLAZING IS LESS THAN 60 INCHES ABOVE THE 
FLOOR OR WALKING SURFACE AND WHERE THE GLAZING IS WITHIN 24 INCHES OF EITHER SIDE OF THE DOOR IN THE 
PLANE OF THE DOOR IN A CLOSED POSITION. (R308.4.2) 


GLAZING ADJACENT TO THE LANDING AT THE BOTTOM OF A STAIRWAY WHERE THE GLAZING IS LESS THAN 36 
INCHES ABOVE THE LANDING AND WITHIN A 60-INCH HORIZONTAL ARC LESS THAN 180 DEGREES FROM THE BOTTOM 
TREAD NOSING SHALL BE CONSIDERED TO BE A HAZARDOUS LOCATION. (R308.4.7) 


GLAZING WHERE THE BOTTOM EXPOSED EDGE OF THE GLAZING IS LESS THAN 36 INCHES ABOVE THE PLANE OF THE 
ADJACENT WALKING SURFACE OF STAIRWAYS, LANDINGS BETWEEN FLIGHTS OF STAIRS AND RAMPS SHALL BE 
CONSIDERED TO BE A HAZARDOUS LOCATION. (R308.4.6 ) 


WHERE A RAIL IS INSTALLED ON THE ACCESSIBLE SIDE(S) OF THE GLAZING 34 TO 38 INCHES ABOVE THE WALKING 
SURFACE, SAFETY GLAZING IS NOT REQUIRED. THE RAIL SHALL BE CAPABLE OF WITHSTANDING A HORIZONTAL 
LOAD OF 50 POUNDS PER LINEAR FOOT WITHOUT CONTACTING THE GLASS AND HAVE A CROSS-SECTIONAL HEIGHT 
OF NOT LESS THAN 11/2 INCHES.(R308.4.6, EXCEPTION 1) 


GLAZING IN AN INDIVIDUAL FIXED OR OPERABLE PANEL THAT MEETS ALL OF THE FOLLOWING CONDITIONS SHALL BE 
CONSIDERED TO BE A HAZARDOUS LOCATION: 


1. THE EXPOSED AREA OF AN INDIVIDUAL PANE IS LARGER THAN 9 SQUARE FEET. 

2. THE BOTTOM EDGE OF THE GLAZING IS LESS THAN 18 INCHES ABOVE THE FLOOR. 

3. THE TOP EDGE OF THE GLAZING IS MORE THAN 36 INCHES ABOVE THE FLOOR. 

4. ONE OR MORE WALKING SURFACES ARE WITHIN 36 INCHES MEASURED HORIZONTALLY AND IN A STRAIGHT 
LINE, OF THE GLAZING. (R308.4.3) (ORSC R308.4.6 EXCEPTION 1 AS NOTED IN ITEM 5 ALSO APPLIES TO THIS 
CONDITION) 


GLAZING IN GUARDS AND RAILINGS, INCLUDING STRUCTURAL BALUSTER PANELS AND NONSTRUCTURAL INFILL 
@ PANELS, REGARDLESS OF AREA OR HEIGHT ABOVE A WALKING SURFACE SHALL BE CONSIDERED TO BE A 
HAZARDOUS LOCATION. (R308.4.7) 


Gr да 8 6. 3-0 


For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 m2. 


FIGURE R308.4.7 
HAZARDOUS GLAZING LOCATIONS AT BOTTOM STAIR LANDINGS 


framing members, and have a mesh opening of not more 
than 1 inch by 1 inch (25 mm by 25 mm). 


R308.6.8 Curbs for skylights. Unit skylights installed in 
a roof with a pitch of less than three units vertical in 12 
units horizontal (25-percent slope) shall be mounted on a 
curb extending not less than 4 inches (102 mm) above the 
plane of the roof, unless otherwise specified in the manu- 
facturer’s installation instructions. 


(for multiple glazing only) the other pane or panes 
are fully tempered, laminated or wired glass. 


2. The glass area is greater than 16 square feet (1.49 m°); 
the glass is sloped 30 degrees (0.52 rad) or less from 
vertical; and the highest point of glass is not more 
than 10 feet (3048 mm) above a walking surface. 


R308.6.6 Glass in greenhouses. Any glazing material is 
permitted to be installed without screening in the sloped 
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areas of greenhouses, provided that the greenhouse height 
at the ridge does not exceed 20 feet (6096 mm) above 
grade. 


R308.6.7 Screen characteristics. The screen and its fas- 
tenings shall be capable of supporting twice the weight of 
the glazing, be firmly and substantially fastened to the 


R308.6.9 Testing and labeling. Unit skylights and tubular 
daylighting devices shall be tested by an approved inde- 
pendent laboratory, and bear a /abel identifying manufac- 
turer, performance grade rating and approved inspection 
agency to indicate compliance with the requirements of 
AAMA/WDMA/CSA 101/I.S.2/A440. 
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R308.6.9.1 Comparative analysis for glass-glazed 
unit skylights. Structural wind load design pressures 
for glass-glazed unit skylights different than the size 
tested in accordance with Section R308.6.9 shall be 
permitted to be different than the design value of the 
tested unit where determined in accordance with one of 
the following comparative analysis methods: 


1. Structural wind load design pressures for glass- 
glazed unit skylights smaller than the size tested 
in accordance with Section R308.6.9 shall be per- 
mitted to be higher than the design value of the 
tested unit provided that such higher pressures 
are determined by accepted engineering analysis. 
Components of the smaller unit shall be the same 
as those of the tested unit. Such calculated design 
pressures shall be validated by an additional test 
of the glass-glazed unit skylight having the high- 
est allowable design pressure. 


2. In accordance with WDMA LS. 11. 


SECTION R309 
GARAGES AND CARPORTS 


R309.1 Floor surface. Garage floor surfaces shall be of 
approved noncombustible material. 


The area of floor used for parking of automobiles or other 
vehicles shall be sloped to facilitate the movement of liquids 
to a drain or toward the main vehicle entry doorway. 


R309.2 Carports. Carports shall be open on not less than two 
sides. Carport floor surfaces shall be of approved noncom- 
bustible material. Carports not open on two or more sides 
shall be considered to be a garage and shall comply with the 
provisions of this section for garages. 


The area of floor used for parking of automobiles or other 
vehicles shall be sloped to facilitate the movement of liquids 
to a drain or toward the main vehicle entry doorway. 


Exception: Asphalt surfaces shall be permitted at ground 
level in carports. 


R309.3 Flood hazard areas. For buildings located in flood 
hazard areas as determined by the flood plain administrator, 
garage floors shall be one of the following: 


1. Elevated to or above the design flood elevation as 
determined in accordance with Section R322. 


2. Located below the design flood elevation provided that 
the floors are at or above grade on not less than one 
side, are used solely for parking, building access or 
storage, meet the requirements of Section R322 and are 
otherwise constructed in accordance with this code. 


R309.4 Automatic garage door openers. Automatic garage 
door openers, if provided, shall be /isted and labeled in accor- 
dance with UL 325. 
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SECTION R310 
EMERGENCY ESCAPE AND RESCUE OPENINGS 


R310.1 Emergency escape and rescue opening required. 
Basements, habitable attics and every sleeping room shall 
have not less than one operable emergency escape and rescue 
opening. Where basements contain one or more sleeping 
rooms, an emergency escape and rescue opening shall be 
required in each sleeping room. Emergency escape and res- 
cue openings shall open directly into a public way, or to a 
yard or court that opens to a public way. 


Exceptions: 


1. Storm shelters and basements used only to house 
mechanical equipment not exceeding a total floor 
area of 200 square feet (18.58 m°). 


2. Where the dwelling or townhouse is equipped with 
an automatic sprinkler system installed in accor- 
dance with NFPA 13D, sleeping rooms in basements 
shall not be required to have emergency escape and 
rescue openings provided that the basement has one 
of the following: 


2.1. One means of egress complying with Sec- 
tion R311 and one emergency escape and 
rescue opening. 


2.2. Two means of egress complying with Sec- 
tion R311. 


R310.1.1 Operational constraints and opening control 
devices. Emergency escape and rescue openings shall be 
operational from the inside of the room without the use of 
keys, tools or special knowledge. Window opening control 
devices on windows serving as a required emergency 
escape and rescue opening shall comply with ASTM F2090. 


R310.2 Emergency escape and rescue openings. Emergency 
escape and rescue openings shall have minimum dimensions 
as specified in this section. 


R310.2.1 Minimum opening area. Emergency escape 
and rescue openings shall have a net clear opening of not 
less than 5.7 square feet (0.530 т?). The net clear opening 
dimensions required by this section shall be obtained by 
the normal operation of the emergency escape and rescue 
opening from the inside. The net clear height of the open- 
ing shall be not less than 24 inches (610 mm) and the net 
clear width shall be not less than 20 inches (508 mm). 


Exception: Grade floor openings or below-grade 
openings shall have a net clear opening area of not less 
than 5 square feet (0.465 m?). 


R310.2.2 Window sill height. Where a window is pro- 
vided as the emergency escape and rescue opening, it shall 
have a sill height of not more than 44 inches (1118 mm) 
measured from the finished floor to the bottom of the clear 
opening. Where the sill height is below grade, it shall be 
provided with a window well in accordance with Section 
R310.2.3. 
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R310.2.3 Window wells. The horizontal area of the win- 
dow well shall be not less than 9 square feet (0.9 m?), with 
a horizontal projection and width of not less than 36 inches 
(914 mm). The area of the window well shall allow the 
emergency escape and rescue opening to be fully opened. 


Exception: The ladder or steps required by Section 
R310.2.3.1 shall be permitted to encroach not more 
than 6 inches (152 mm) into the required dimensions of 
the window well. 


R310.2.3.1 Ladder and steps. Window wells with a 
vertical depth greater than 44 inches (1118 mm) shall 
be equipped with a permanently affixed ladder or steps 
usable with the window in the fully open position. Lad- 
ders or steps required by this section shall not be 
required to comply with Section R311.7. Ladders or 
rungs shall have an inside width of not less than 12 
inches (305 mm), shall project not less than 3 inches 
(76 mm) from the wall and shall be spaced not more 
than 18 inches (457 mm) on center vertically for the 
full height of the window well. 


R310.2.3.2 Drainage. Window wells shall be designed 
for proper drainage by connecting to the building's 
foundation drainage system required by Section R405.1 
or by an approved alternative method. 


Exception: A drainage system for window wells is 
not required where the foundation is on well-drained 
soil or sand-gravel mixture soils in accordance with 
the Unified Soil Classification System, Group I 
Soils, as detailed in Table R405.1. 


R310.2.4 Emergency escape and rescue openings under 
decks, porches and similar projections. Emergency 
escape and rescue openings shall be permitted to be 
installed under decks, porches and similar projections, 
provided that the location of the projection allows the 
emergency escape and rescue openings to be fully opened 
and provides a path not less than 36 inches (914 mm) in 
height to a yard or court. 


R310.2.5 Emergency escape and rescue openings above 
lower roof surfaces. Emergency escape and rescue open- 
ings located above a portion of roof surface below shall be 
provided with an unobstructed path, not less than 36 inches 
(914 mm) in width, from the vertical plane of the opening to 
the nearest edge of the lower roof, as practicable. 


R310.2.6 Replacement windows. Replacement windows 
installed in buildings meeting the scope of this code shall 
be exempt from the maximum sill height requirements of 
Section R310.2.2 and the requirements of Section 
R310.2.1, provided that the replacement window meets 
the following conditions: 


1. The replacement window is the manufacturer's largest 
standard size window that will fit within the existing 
frame or existing rough opening. The replacement 
window is of the same operating style as the existing 
window or a style that provides for an equal or greater 
window opening area than the existing window. 


2. The replacement window is not part of a change of 
occupancy or use. 


R310.3 Emergency escape and rescue doors. Where a door 
is provided as the required emergency escape and rescue 
opening, it shall be a side-hinged door or a slider. Where the 
opening is below the adjacent grade, it shall be provided with 
an area well. 


R310.3.1 Minimum door opening size. The minimum 
net clear height opening for any door that serves as an 
emergency and escape rescue opening shall be in accor- 
dance with Section R310.2.1. 


R310.3.2 Area wells. Area wells shall have a width of not 
less than 36 inches (914 mm). The area well shall be sized 
to allow the emergency escape and rescue door to be fully 
opened. 


R310.3.2.1 Ladder and steps. Area wells with a verti- 
cal depth greater than 44 inches (1118 mm) shall be 
equipped with a permanently affixed ladder or steps 
usable with the door in the fully open position. Ladders 
or steps required by this section shall not be required to 
comply with Section R311.7. Ladders or rungs shall 
have an inside width of not less than 12 inches (305 
mm), shall project not less than 3 inches (76 mm) from 
the wall and shall be spaced not more than 18 inches 
(457 mm) on center vertically for the full height of the 
exterior stairwell. 


R310.3.2.2 Drainage. Area wells shall be designed for 
proper drainage by connecting to the building’s founda- 
tion drainage system required by Section R405.1 or by 
an approved alternative method. 


Exception: A drainage system for area wells is not 
required where the foundation is on well-drained 
soil or sand-gravel mixture soils in accordance with 
the United Soil Classification System, Group I Soils, 
as detailed in Table R405.1. 


R310.4 Bars, grilles, covers and screens. Where bars, 
grilles, covers, screens or similar devices are placed over 
emergency escape and rescue openings, area wells, or win- 
dow wells, the minimum net clear opening size shall comply 
with Sections R310.2.1 through R310.2.3, and such devices 
shall be releasable or removable from the inside without the 
use of a key, tool, special knowledge or force greater than 
that required for the normal operation of the escape and res- 
cue opening. 


R310.5 Dwelling additions. Where dwelling additions con- 
tain sleeping rooms, an emergency escape and rescue opening 
shall be provided in each new sleeping room. Where dwelling 
additions have basements, an emergency escape and rescue 
opening shall be provided in the new basement. 


Exceptions: 


1. An emergency escape and rescue opening is not 
required in a new basement that contains a sleeping 
room with an emergency escape and rescue open- 
ing. 

2. An emergency escape and rescue opening is not 
required in a new basement where there is an emer- 


gency escape and rescue opening in an existing 
basement that is accessed from the new basement. 
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R310.6 Alterations or repairs of existing basements. An 
emergency escape and rescue opening is not required where 
existing basements undergo alterations or repairs. 


Exception: New sleeping rooms created in an existing 
basement shall be provided with emergency escape and 
rescue openings in accordance with Section R310.1. 


SECTION R311 
MEANS OF EGRESS 


R311.1 Means of egress. Dwellings and accessory structures 
containing habitable space shall be provided with a means of 
egress in accordance with this section. The means of egress 
shall provide a continuous and unobstructed path of vertical 
and horizontal egress travel from all portions of the dwelling 
or habitable space to the required egress door without requir- 
ing travel through a garage or carport. The required egress 
door shall open directly into a public way or to a yard or court 
that opens to a public way. 


R311.2 Egress door. Not less than one egress door shall be 
provided for each dwelling unit. The egress door shall be 
side-hinged, and shall provide a clear width of not less than 
32 inches (813 mm) where measured between the face of the 
door and the stop, with the door open 90 degrees (1.57 rad). 
The clear height of the door opening shall be not less than 78 
inches (1981 mm) in height measured from the top of the 
threshold to the bottom of the stop. Other doors shall not be 
required to comply with these minimum dimensions. Egress 
doors shall be readily openable from inside the dwelling with- 
out the use of a key or special knowledge or effort. 


R311.3 Floors and landings at exterior doors. There shall 
be a landing or floor on each side of each exterior door. The 
width of each landing shall be not less than the door served. 
Landings shall have a dimension of not less than 36 inches 
(914 mm) measured in the direction of travel. The slope at 
exterior landings shall not exceed "/, unit vertical in 12 units 
horizontal (2 percent). 


Exception: Exterior balconies less than 60 square feet (5.6 
т?) and only accessed from a door are permitted to have a 
landing that is less than 36 inches (914 mm) measured in 
the direction of travel. 


R311.3.1 Floor elevations at the required egress doors. 
Landings or finished floors at the required egress door 
shall be not more than 1"/, inches (38 mm) lower than the 
top of the threshold. 


Exception: The landing or floor on the exterior side 
shall be not more than 8 inches (203 mm) below the top 
of the threshold provided that the door does not swing 
over the landing or floor. 


Where exterior landings or floors serving the required 
egress door are not at grade, they shall be provided with 
access to grade by means of a ramp in accordance with 
Section R311.8 or a stairway in accordance with Section 
R311.7. 


R311.3.2 Floor elevations at other exterior doors. Doors 
other than the required egress door shall be provided with 
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landings or floors not more than 8 inches (203 mm) below 
the top of the threshold. 


Exception: A top landing is not required where a stair- 
way of not more than three risers is located on the exte- 
rior side of the door, provided that the door does not 
swing over the stairway. 


R311.3.3 Storm and screen doors. Storm and screen 
doors shall be permitted to swing over exterior stairs and 
landings. 


R311.4 Vertical egress. Egress from habitable levels includ- 
ing habitable attics and basements that are not provided with 
an egress door in accordance with Section R311.2 shall be by 
a ramp in accordance with Section R311.8 or a stairway in 
accordance with Section R311.7. 


R311.5 Landing, deck, balcony and stair construction and 
attachment. Exterior landings, decks, balconies, stairs and 
similar facilities shall be positively anchored to the primary 
structure to resist both vertical and lateral forces or shall be 
designed to be self-supporting. Attachment shall not be accom- 
plished by use of toenails or nails subject to withdrawal. 


R311.6 Hallways. The width of a hallway shall be not less 
than 3 feet (914 mm). 


R311.7 Stairways. Where required by this code or otherwise 
provided, stairways shall comply with this section. 


Exception: Stairways not within or directly serving а reg- 
ulated building, patio, porch or deck. 


R311.7.1 Width. Stairways shall be not less than 36 
inches (914 mm) in clear width at all points above the per- 
mitted handrail height and below the required headroom 
height. The clear width of stairways at and below the 
handrail height, including treads and landings, shall be not 
less than 31'/, inches (787 mm) where a handrail is 
installed on one side and 27 inches (698 mm) where hand- 
rails are installed on both sides. 


Exceptions: 


1. The width of spiral stairways shall be in accor- 
dance with Section R311.7.10.1. 


2. Where a floor is served by more than one stairway, 
stairways other than the first stairway may have a 
clear width of not less than 30 inches (762 mm). 
Any handrail may encroach not more than 4.5 
inches (102 mm) into the clear width. 


R311.7.2 Headroom. The headroom in stairways shall be 
not less than 6 feet 8 inches (2032 mm) measured verti- 
cally from the sloped line adjoining the tread nosing or 
from the floor surface of the landing or platform on that 
portion of the stairway. 


Exceptions: 


1. Where the nosings of treads at the side of a flight 
extend under the edge of a floor opening through 
which the stair passes, the floor opening shall not 
project horizontally into the required headroom 
more than 47/, inches (121 mm). 


2. The headroom for spiral stairways shall be in 
accordance with Section R311.7.10.1. 
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R311.7.3 Vertical rise. A flight of stairs shall not have a 
vertical rise larger than 151 inches (3835 mm) between 
floor levels or landings. 


R311.7.4 Walkline. The walkline across winder treads 
and landings shall be concentric to the turn and parallel to 
the direction of travel entering and exiting the turn. The 
walkline shall be located 12 inches (305 mm) from the 
inside of the turn. The 12-inch (305 mm) dimension shall 
be measured from the widest point of the clear stair width 
at the walking surface. Where winders are adjacent within 
a flight, the point of the widest clear stair width of the 
adjacent winders shall be used. 


R311.7.5 Stair treads and risers. Stair treads and risers 
shall meet the requirements of this section. For the pur- 
poses of this section, dimensions and dimensioned sur- 
faces shall be exclusive of carpets, rugs or runners. 


R311.7.5.1 Risers. The riser height shall be not more 
than 8 inches (203 mm). The riser shall be measured ver- 
tically between leading edges of the adjacent treads. The 
greatest riser height within any flight of stairs shall not 
exceed the smallest by more than 7, inch (9.5 mm). Ris- 
ers shall be vertical or sloped from the underside of the 
nosing of the tread above at an angle not more than 30 
degrees (0.51 rad) from the vertical. At open risers, open- 
ings located more than 30 inches (762 mm), as measured 
vertically, to the floor or grade below shall not permit the 
passage of a 4-inch-diameter (102 mm) sphere. 


Exceptions: 


1. The opening between adjacent treads is not 
limited on spiral stairways. 


2. The riser height of spiral stairways shall be in 
accordance with Section R311.7.10.1. 


R311.7.5.2 Treads. The tread depth shall be not less 
than 9 inches (229 mm). The tread depth shall be mea- 
sured horizontally between the vertical planes of the 
foremost projection of adjacent treads and at a right 
angle to the tread's leading edge. The greatest tread 
depth within any flight of stairs shall not exceed the 
smallest by more than ?/, inch (9.5 mm). 


R311.7.5.2.1 Winder treads. Winder treads shall 
havea tread depth of not less than 9 inches (229 mm) 
measured between the vertical planes of the foremost 
projection of adjacent treads at the intersections with 
the walkline. Winder treads shall have a tread depth of 
not less than 6 inches (152 mm) at any point within the 
clear width of the stair. Within any flight of stairs, the 
largest winder tread depth at the walkline shall not 
exceed the smallest winder tread by more than */, inch 
(9.5 mm). Consistently shaped winders at the walkline 
shall be allowed within the same flight of stairs as rect- 
angular treads and shall not be required to be within 7, 
inch (9.5 mm) of the rectangular tread depth. 


Exception: The tread depth at spiral stairways 
shall be in accordance with Section R311.7.10.1. 


R311.7.5.3 Nosings. Nosings at treads, landings and 
floors of stairways shall have a radius of curvature at 
the nosing not greater than ?/,, inch (14 mm) or a bevel 


not greater than '/, inch (12.7 mm). A nosing projection 
not less than ?/, inch (19 mm) and not more than 1'/, 
inches (32 mm) shall be provided on stairways. The 
greatest nosing projection shall not exceed the smallest 
nosing projection by more than ?/, inch (9.5 mm) within 
a stairway. 


Exception: A nosing projection is not required where 
the tread depth is not less than 10 inches (254 mm). 


R311.7.5.4 Exterior plastic composite stair treads. 
Plastic composite exterior stair treads shall comply with 
the provisions of this section and Section R507.2.2. 


R311.7.5.5 Slope. Where the bottom or top riser of a 
stairway adjoins a sloping walk, garage floor or drive- 
way, the bottom or top riser is permitted to be reduced 
along the slope, with the variation in height of the bot- 
tom or top riser not to exceed 3 inches (76 mm) in 
every 3 feet (904 mm) of walk or stairway width. 


R311.7.6 Landings for stairways. There shall be a floor or 
landing at the top and bottom of each stairway. The width 
perpendicular to the direction of travel shall be not less than 
the width of the flight served. For landings of shapes other 
than square or rectangular, the depth at the walk line and the 
total area shall be not less than that of a quarter circle with a 
radius equal to the required landing width. Where the stair- 
way has a straight run, the depth in the direction of travel 
shall be not less than 36 inches (914 mm). 


Exception: A floor or landing is not required at the top 
of an interior flight of stairs, including stairs in an 
enclosed garage, provided that a door does not swing 
over the stairs. 


R311.7.7 Stairway walking surface. The walking surface 
of treads and landings of stairways shall be sloped not 
steeper than one unit vertical in 48 inches horizontal (2-per- 
cent slope). 


R311.7.8 Handrails. Handrails shall be provided on not 
less than one side of each flight of stairs with four or more 
risers. The handrail required for winders shall be located 
оп the side of the stairway where the treads are narrower. 


R311.7.8.1 Height. Handrail height, measured verti- 
cally from the sloped plane adjoining the tread nosing, or 
finish surface of ramp slope, shall be not less than 30 
inches (762 mm) and not more than 38 inches (965 mm). 


Exceptions: 


1. The use of a volute, turnout or starting easing 
shall be allowed over the lowest tread. 


2. Where handrail fittings or bendings are used to 
provide continuous transition between flights, 
transitions at winder treads, the transition from 
handrail to guard, or used at the start of a flight, 
the handrail height at the fittings or bendings 
shall be permitted to exceed 38 inches (965 mm). 


3. When a handrail is incorporated as the top of a 
guard, the height shall be not less than 34 inches 
(864 mm) and not more than 38 inches (965 mm) 
as measured vertically from a line connecting the 
leading edges of the treads. 
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R311.7.8.2 Handrail projection. Handrails shall not 
project more than 4"/, inches (114 mm) on either side of 
the stairway. 


Exception: Where nosings of landings, floors or 
passing flights project into the stairway reducing the 
clearance at passing handrails, handrails shall proj- 
ect not more than 6'/, inches (165 mm) into the stair- 
way, provided that the stair width and handrail 
clearance are not reduced to less than that required. 


R311.7.8.3 Handrail clearance. Handrails adjacent to 
a wall shall have a space of not less than 1"/, inches (38 
mm) between the wall and the handrails. 


R311.7.8.4 Continuity. Handrails shall be continuous for 
the full length ofthe flight, from a point directly above the 
top riser of the flight to a point directly above the lowest 
riser of the flight. Handrail ends shall be returned or shall 
terminate in newel posts or safety terminals. 


Exceptions: 


1. Handrail continuity shall be permitted to be inter- 
rupted by a newel post at a turn in a flight with 
winders, at a landing, or over the lowest tread. 


2. A volute, turnout or starting easing shall be 
allowed to terminate over the lowest tread. 


R311.7.8.5 Grip size. Required handrails shall be of 
one of the following types or provide equivalent grasp- 
ability. 

1. Type I. Handrails with a circular cross section 
shall have an outside diameter of not less than 1'/, 
inches (32 mm) and not greater than 2 inches (51 
mm). If the handrail is not circular, it shall have a 
perimeter of not less than 4 inches (102 mm) and 
not greater than 6'/, inches (160 mm) and a cross 
section of not more than 2'/, inches (57 mm). 
Edges shall have a radius of not less than 0.01 inch 
(0.25 mm). 


2. Type II. Handrails with a perimeter greater than 
6'/, inches (160 mm) shall have a graspable finger 
recess area on both sides of the profile. The finger 
recess shall begin within ?/, inch (19 mm) 
measured vertically from the tallest portion of the 
profile and have a depth of not less than */,, inch 
(8 mm) within "/, inch (22 mm) below the widest 
portion of the profile. This required depth shall 
continue for not less than ?/, inch (10 mm) to a 
level that is not less than 17, inches (45 mm) 
below the tallest portion of the profile. The width 
of the handrail above the recess shall be not less 
than 17, inches (32 mm) and not more than 27, 
inches (70 mm). Edges shall have a radius of not 
less than 0.01 inch (0.25 mm). 


R311.7.8.6 Exterior plastic composite handrails. 
Plastic composite exterior handrails shall comply with 
the requirements of Section R507.2.2. 


R311.7.9 Illumination. Stairways shall be provided with 
illumination in accordance with Sections R303.7 and 
R303.8. 
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R311.7.10 Special stairways. Spiral stairways and bulk- 
head enclosure stairways shall comply with the require- 
ments of Section R311.7 except as specified in Sections 
R311.7.10.1 and R311.7.10.2. 


R311.7.10.1 Spiral stairways. The clear width at and 
below the handrails at spiral stairways shall be not less 
than 26 inches (660 mm) and the walkline radius shall 
be not greater than 24"/, inches (622 mm). Each tread 
shall have а depth of not less than 67, inches (171 mm) 
at the walkline. Treads shall be identical, and the rise 
shall be not more than 9'/, inches (241 mm). Headroom 
shall be not less than 6 feet 6 inches (1982 mm). 


R311.7.10.2 Bulkhead enclosure stairways. Stair- 
ways serving bulkhead enclosures, not part of the 
required building egress, providing access from the out- 
side grade level to the basement shall be exempt from 
the requirements of Sections R311.3 and R311.7 where 
the height from the basement finished floor level to 
grade adjacent to the stairway is not more than 8 feet 
(2438 mm) and the grade level opening to the stairway 
is covered by a bulkhead enclosure with hinged doors 
or other approved means. 


R311.7.11 Alternating tread devices. Alternating tread 
devices shall not be used as an element of a means of egress. 
Alternating tread devices shall be permitted provided that a 
required means of egress stairway or ramp serves the same 
space at each adjoining level or where a means of egress is 
not required. The clear width at and below the handrails 
shall be not less than 20 inches (508 mm). 


R311.7.11.1 Treads of alternating tread devices. 
Alternating tread devices shall have a tread depth of not 
less than 5 inches (127 mm), a projected tread depth of 
not less than 8"/, inches (216 mm), a tread width of not 
less than 7 inches (178 mm) and a riser height of not 
more than 9"/, inches (241 mm). The tread depth shall be 
measured horizontally between the vertical planes of the 
foremost projections of adjacent treads. The riser height 
shall be measured vertically between the leading edges 
of adjacent treads. The riser height and tread depth pro- 
vided shall result in an angle of ascent from the horizon- 
tal of between 50 and 70 degrees (0.87 and 1.22 rad). 
The initial tread of the device shall begin at the same ele- 
vation as the platform, landing or floor surface. 


R311.7.11.2 Handrails of alternating tread devices. 
Handrails shall be provided on both sides of alternating 
tread devices and shall comply with Sections 
R311.7.8.2 to R311.7.8.6. Handrail height shall be uni- 
form, not less than 30 inches (762 mm) and not more 
than 34 inches (864 mm). 


R311.7.12 Ship's ladders. Ship's ladders shall not be used 
as an element of a means of egress. Ship's ladders shall be 
permitted provided that a required means of egress stairway 
or ramp serves the same space at each adjoining level or 
where a means of egress is not required. The clear width at 
and below the handrails shall be not less than 20 inches. 


R311.7.12.1 Treads of ship's ladders. Treads shall 
have a depth of not less than 5 inches (127 mm). The 
tread shall be projected such that the total of the tread 
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depth plus the nosing projection is not less than 8"/, 
inches (216 mm). The riser height shall be not more 
than 9'/, inches (241 mm). 


R311.7.12.2 Handrails of ship's ladders. Handrails 
shall be provided on both sides of ship's ladders and 
shall comply with Sections R311.7.8.2 to R311.7.8.6. 
Handrail height shall be uniform, not less than 30 inches 
(762 mm) and not more than 34 inches (864 mm). 


R311.8 Ramps. Where required by this code or otherwise 
provided, ramps shall comply with this section. 


Exception: Ramps not within or directly serving a regu- 
lated building, patio, porch or deck. 


R311.8.1 Maximum slope. Ramps serving the egress 
door required by Section R311.2 shall have a slope of not 
more than 1 unit vertical in 12 units horizontal (8.3-per- 
cent slope). Other ramps shall have a maximum slope of 1 
unit vertical in 8 units horizontal (12.5 percent). 


Exception: Where it is technically infeasible to comply 
because of site constraints, ramps shall have a slope of 
not more than 1 unit vertical in 8 units horizontal (12.5 
percent). 


R311.8.2 Landings required. There shall be a floor or 
landing at the top and bottom of each ramp, where doors 
open onto ramps, and where ramps change directions. The 
width of the landing perpendicular to the ramp slope shall 
be not less than 36 inches (914 mm). 


R311.8.3 Handrails required. Handrails shall be pro- 
vided on not less than one side of ramps exceeding a slope 
of one unit vertical in 12 units horizontal (8.33-percent 
slope). 


R311.8.3.1 Height. Handrail height, measured above 


R312.1.2 Height. Required guards at open-sided walking 
surfaces, including stairs, porches, balconies or landings, 
shall be not less than 36 inches (914 mm) in height as 
measured vertically above the adjacent walking surface or 
the line connecting the nosings. 


Exceptions: 


1. Guards on the open sides of stairs shall have а 
height of not less than 34 inches (864 mm) mea- 
sured vertically from a line connecting the nosings. 


2. Where the top of the guard serves as a handrail on 
the open sides of stairs, the top ofthe guard shall be 
not less than 34 inches (864 mm) and not more than 
38 inches (965 mm) as measured vertically from a 
line connecting the nosings. 


R312.1.3 Opening limitations. Required guards shall not 
have openings from the walking surface to the required 
guard height that allow passage of a sphere 4 inches (102 
mm) in diameter. 


Exceptions: 


1. The triangular openings at the open side of stair, 
formed by the riser, tread and bottom rail of a 
guard, shall not allow passage of a sphere 6 
inches (153 mm) in diameter. 


2. Guards on the open side of stairs shall not have 
openings that allow passage of a sphere 5 inches 
(127 mm) in diameter. Opening limitations for 
required guards on open sides of stairways are 
applicable above the second riser of the stair. 


R312.1.4 Exterior plastic composite guards. Plastic 
composite exterior guards shall comply with the require- 
ments of Section R317.4. 


the finished surface of the ramp slope, shall be not less 
than 34 inches (864 mm) and not more than 38 inches 
(965 mm). 


R312.2 Window fall protection. Window fall protection 
shall be provided in accordance with Sections R312.2.1 and 
R3122 2. 


R311.8.3.2 Grip size. Handrails on ramps shall comply 
with Section R311.7.8.5. 


R311.8.3.3 Continuity. Handrails where required on 
ramps shall be continuous for the full length of the 
ramp. Handrail ends shall be returned or shall terminate 
in newel posts or safety terminals. Handrails adjacent 
to a wall shall have a space of not less than 1"/, inches 
(38 mm) between the wall and the handrails. 


SECTION R312 
GUARDS AND WINDOW FALL PROTECTION 


R312.1 Guards. Guards shall be provided in accordance 
with Sections R312.1.1 through R312.1.4. 
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R312.1.1 Where required. Guards shall be provided for 
those portions of open-sided walking surfaces, including 
stairs, ramps and landings, that are located more than 30 
inches (762 mm) measured vertically to the floor or grade 
below at any point within 36 inches (914 mm) horizontally 
to the edge of the open side. Insect screening shall not be 
considered as a guard. 


R312.2.1 Window sills. In dwelling units, where the top of 
the sill of an operable window opening is located less than 
24 inches (610 mm) above the finished floor and greater 
than 72 inches (1829 mm) above the finished grade or flat 
surface not less than 36 inches (914 mm) in width below on 
the exterior of the building, the operable window shall 
comply with one of the following: 


1. Operable window openings will not allow a 4-inch- 
diameter (102 mm) sphere to pass through where the 
openings are in their largest opened position. 


2. Operable windows are provided with window fall pre- 
vention devices that comply with ASTM F2090. 


3. Operable windows are provided with window opening 
control devices that comply with Section R312.2.2. 


R312.2.2 Window opening control devices. Window 
opening control devices shall comply with ASTM F2090. 
The window opening control device, after operation to 
release the control device allowing the window to fully 
open, shall not reduce the net clear opening area of the win- 
dow unit to less than the area required by Section R310.2.1. 
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SECTION R313 
AUTOMATIC FIRE SPRINKLER SYSTEMS 


Not adopted by the State of Oregon, Building Codes Divi- 
sion, as part of the state building code. 


SECTION R314 
SMOKE ALARMS 


R314.1 General. Smoke alarms shall comply with NFPA 72 
and Section R314. 


R314.1.1 Listings. Smoke alarms shall be /;sted in accor- 
dance with UL 217. Combination smoke and carbon mon- 
oxide alarms shall be /isted in accordance with UL 217 
and UL 2034. 


R314.2 Where required. Smoke alarms shall be provided in 
accordance with this section. 


R314.2.1 New construction. Smoke alarms shall be pro- 
vided in dwelling units. 


R314.2.2 Alterations, repairs and additions. Where 
alterations, repairs or additions requiring a permit occur, 
the individual dwelling unit shall be equipped with smoke 
alarms located as required for new dwellings. 


Exceptions: 


1. Work involving the exterior surfaces of dwell- 
ings, such as the replacement of roofing or siding, 
the addition or replacement of windows or doors, 
or the addition of a porch or deck. 


2. Installation, alteration or repairs of plumbing or 
mechanical systems. 


R314.3 Location. Smoke alarms shall be installed in the fol- 
lowing locations: 


1. In each sleeping room. 


2. Outside each separate sleeping area, within 21 feet 
(6400 mm) of any door to a sleeping room, measured 
along a path of travel. 


3. On each additional story of the dwelling, including 
basements and habitable attics and not including crawl 
spaces and uninhabitable attics. In dwellings ог dwell- 
ing units with split levels and without an intervening 
door between the adjacent levels, a smoke alarm 
installed on the upper level shall suffice for the adjacent 
lower level provided that the lower level is less than 
one full story below the upper level. 


4. Smoke alarms shall be installed not less than 3 feet 
(914 mm) horizontally from the door or opening of a 
bathroom that contains a bathtub or shower unless this 
would prevent placement of a smoke alarm required by 
this section. 


R314.3.1 Installation near cooking appliances. Smoke 
alarms shall not be installed in the following locations 
unless this would prevent placement of a smoke alarm in a 
location required by Section R314.3. 


1. Ionization smoke alarms shall not be installed less 
than 20 feet (6096 mm) horizontally from a perma- 
nently installed cooking appliance. 
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2. Ionization smoke alarms with an alarm-silencing 
switch shall not be installed less than 10 feet (3048 
mm) horizontally from a permanently installed cook- 
ing appliance. 


3. Photoelectric smoke alarms shall not be installed 
less than 6 feet (1828 mm) horizontally from a per- 
manently installed cooking appliance. 


R314.4 Interconnection. Where more than one smoke 
alarm is required to be installed within an individual dwell- 
ing unit in accordance with Section R314.3, the alarm 
devices shall be interconnected in such a manner that the 
actuation of one alarm will activate all of the alarms in the 
individual dwelling unit. Physical interconnection of smoke 
alarms shall not be required where listed wireless alarms are 
installed and all alarms sound upon activation of one alarm. 


Exception: Hardwired interconnection of smoke alarms in 
existing areas shall not be required where alterations or 
repairs do not result in removal of interior wall or ceiling 
finishes exposing the structure. 


R314.5 Combination alarms. Combination smoke and car- 
bon monoxide alarms shall be permitted to be used in lieu of 
smoke alarms. 


R314.6 Power source. Smoke alarms shall receive their pri- 
mary power from the building wiring where such wiring is 
served from a commercial source and, where primary power 
is interrupted, shall receive power from a battery. Wiring 
shall be permanent and without a disconnecting switch other 
than those required for overcurrent protection. 


Exceptions: 
1. Smoke alarms shall be permitted to be battery oper- 


ated where installed in buildings without commer- 
cial power. 


2. Smoke alarms installed in accordance with Section 
R314.2.2 shall be permitted to be battery powered. 


R314.7 Fire alarm systems. Fire alarm systems shall be per- 
mitted to be used in lieu of smoke alarms and shall comply 
with Sections R314.7.1 through R314.7.4. 


R314.7.1 General. Fire alarm systems shall comply with 
the provisions of this code and the household fire warning 
equipment provisions of NFPA 72. Smoke detectors shall 
be listed in accordance with UL 268. 


R314.7.2 Location. Smoke detectors shall be installed in 
the locations specified in Section R314.3. 


R314.7.3 Permanent fixture. Where a household fire 
alarm system is installed, it shall become a permanent fix- 
ture of the occupancy, owned by the homeowner. 


R314.7.4 Combination detectors. Combination smoke 
and carbon monoxide detectors shall be permitted to be 
installed in fire alarm systems in lieu of smoke detectors, 
provided that they are /isted in accordance with UL 268 
and UL 2075. 
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SECTION R315 
CARBON MONOXIDE ALARMS 


R315.1 General. Carbon monoxide alarms shall comply with 
Section R315. 


R315.1.1 Listings. Carbon monoxide alarms shall be 
listed in accordance with UL 2034. Combination carbon 
monoxide and smoke alarms shall be /isted in accordance 
with UL 2034 and UL 217. 


ORS 479.250 through 479.300 are statutes relating to smoke 
alarms and are under the enforcement authority of the State Fire 
Marshal's Office. 

ORS 479.297 is not part of this code but is reprinted here for 
the reader's convenience. 


ORS 479.297 Smoke alarms; required equipment; exemptions. 
(1) АП ionization smoke alarms sold in this state that are solely 
battery-operated shall be packaged with a 10-year battery. 

(2) All ionization smoke alarms sold in this state shall include a 
“hush” mechanism that allows a person to temporarily 
disengage the alarm for a period of not more than 15 minutes. 


(3) The provisions of this section do not apply to: 


(a) Smoke alarms specifically designed for persons who are 
hard of hearing; 
(b) Smoke alarms sold in this state for shipment out of state; 
ог 
(с) Smoke alarms sold for installation in recreational 
vehicles, commercial vehicles, railroad equipment, aircraft, 
marine vessels or manufactured dwellings. 
(4) The sale of a recreational vehicle, commercial vehicle, 
railroad equipment, aircraft, marine vessel or new 
manufactured dwelling containing a smoke alarm does not 
constitute sale of a smoke alarm. [1997 с.647 $2,3; 1999 с.307 
$12; 2007 с.70 $274] 


R315.2 Where required. Carbon monoxide alarms shall be 
provided in accordance with Sections R315.2.1 and 
R315.2.2. 


R315.2.1 New construction. For new construction, car- 
bon monoxide alarms shall be provided in dwelling units. 


R315.2.2 Existing dwellings. Where a new carbon 
monoxide source is introduced or work requiring a 
structural permit occurs in existing dwellings, carbon 
monoxide alarms shall be provided in accordance with 
this section. 


Exception: Work involving the exterior surfaces of 
dwellings, such as the replacement of roofing or siding, 
the addition or replacement of windows or doors, or the 
addition of a porch or deck, are exempt from the 
requirements of this section. 


R315.3 Location. Carbon monoxide alarms shall be located 
in each sleeping room or within 15 feet (4572 mm) outside of 
each sleeping room door. Sleeping rooms on separate floor 
levels in a structure consisting of two or more stories shall 
have separate carbon monoxide alarms serving each story. 
Where a fuel-burning appliance is located within a sleeping 
room or its attached bathroom, a carbon monoxide alarm 
shall be installed within the sleeping room. 
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R315.4 Combination alarms. Combination carbon monox- 
ide and smoke alarms shall be permitted to be used in lieu of 
carbon monoxide alarms. 


R315.5 Interconnectivity. Where more than one carbon 
monoxide alarm is required to be installed within an individ- 
ual dwelling unit in accordance with Section R315.3, the 
alarm devices shall be interconnected in such a manner that 
the actuation of one alarm will activate all of the alarms in the 
individual dwelling unit. Physical interconnection of carbon 
monoxide alarms shall not be required where /isted wireless 
alarms are installed and all alarms sound upon activation of 
one alarm. 


Exception: Interconnection of carbon monoxide alarms in 
existing areas shall not be required where alterations or 
repairs do not result in removal of interior wall or ceiling 
finishes exposing the structure. 


R315.6 Power source. Carbon monoxide alarms shall 
receive their primary power from the building wiring where 
such wiring is served from a commercial source and, where 
primary power is interrupted, shall receive power from a bat- 
tery. Wiring shall be permanent and without a disconnecting 
switch other than those required for overcurrent protection. 


Exceptions: 


1. Carbon monoxide alarms shall be permitted to Бе 
battery operated where installed in buildings without 
commercial power. 


2. Carbon monoxide alarms installed in accordance 
with Section R315.2.2 shall be permitted to be bat- 
tery powered. 


3. Interconnection and hard-wiring of combination 
smoke/carbon monoxide alarms in existing areas 
shall not be required where the alterations or repairs 
do not result in the removal of interior wall or ceil- 
ing finishes exposing the structure. 


R315.7 Carbon monoxide detection systems. Carbon mon- 
oxide detection systems shall be permitted to be used in lieu 
of carbon monoxide alarms and shall comply with Sections 
R315.7.1 through R315.7.4. 


R315.7.1 General. Household carbon monoxide detection 
systems shall comply with NFPA 720. Carbon monoxide 
detectors shall be /isted in accordance with UL 2075. 


R315.7.2 Location. Carbon monoxide detectors shall be 
installed in the locations specified in Section R315.3. 
These locations supersede the locations specified in NFPA 
720. 


R315.7.3 Permanent fixture. Where a household carbon 
monoxide detection system is installed, it shall become a 
permanent fixture of the occupancy and owned by the 
homeowner. 


R315.7.4 Combination detectors. Combination carbon 
monoxide and smoke detectors installed in carbon monox- 
ide detection systems in lieu of carbon monoxide detectors 
shall be /isted in accordance with UL 2075 and UL 268. 
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SECTION R316 
PLASTIC 


| | R316.1 Foam plastics, general. The provisions of this sec- 


О 


tion shall govern the materials, design, application, construc- 
tion and installation of foam plastic materials. 


R316.2 Labeling and identification. Packages and contain- 
ers of foam plastic insulation and foam plastic insulation 
components delivered to the job site shall bear the Jabel of an 
approved agency showing the manufacturer's name, the 
product listing, product identification and information suffi- 
cient to determine that the end use will comply with the 
requirements. 


R316.3 Surface burning characteristics. Unless otherwise 
allowed in Section R316.5, foam plastic, or foam plastic 
cores used as a component in manufactured assemblies, used 
in building construction shall have a flame spread index of 
not more than 75 and shall have a smoke-developed index of 
not more than 450 when tested in the maximum thickness and 
density intended for use in accordance with ASTM E84 or 
UL 723. Loose-fill-type foam plastic insulation shall be 
tested as board stock for the flame spread index and smoke- 
developed index. 


Exception: Foam plastic insulation more than 4 inches 
(102 mm) thick shall have a flame spread index of not 
more than 75 and a smoke-developed index of not more 
than 450 where tested at a thickness of not more than 4 
inches (102 mm), provided that the end use is approved in 
accordance with Section R316.6 using the thickness and 
density intended for use. 


R316.4 Thermal barrier. Unless otherwise allowed in Sec- 
tion R316.5, foam plastic shall be separated from the interior 
of a building by an approved thermal barrier of not less than 
'/,-inch (12.7 mm) gypsum wallboard, ?/,.-inch (18.2 mm) 
wood structural panel or a material that is tested in accor- 
dance with and meets the acceptance criteria of both the Tem- 
perature Transmission Fire Test and the Integrity Fire Test of 
NFPA 275. 


R316.5 Specific requirements. The following requirements 
shall apply to these uses of foam plastic unless specifically 
approved in accordance with Section R316.6 or by other sec- 
tions of the code or the requirements of Sections R316.2 
through R316.4 have been met. 


R316.5.1 Masonry or concrete construction. The ther- 
mal barrier specified in Section R316.4 is not required in a 
masonry or concrete wall, floor or roof where the foam 
plastic insulation is separated from the interior of the 
building by not less than a 1-іпсһ (25 mm) thickness of 
masonry or concrete. 


R316.5.2 Roofing. The thermal barrier specified in Sec- 
tion R316.4 is not required where the foam plastic in a 
roof assembly or under a roof covering is installed in 
accordance with the code and the manufacturer's instruc- 
tions and is separated from the interior of the building by 
tongue-and-groove wood planks or wood structural panel 
sheathing, in accordance with Section R803, that is not 
less than /,, inch (11.9 mm) thick bonded with exterior 
glue, identified as Exposure 1 and with edges supported by 
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blocking or tongue-and-groove joints or an equivalent 
material. The smoke-developed index for roof applications 
shall not be limited. 


R316.5.3 Attics. The thermal barrier specified in Section 
R316.4 is not required where all of the following apply: 
1. Attic access is required by Section R807.1. 


2. The space is entered only for purposes of repairs or 
maintenance. 


3. The foam plastic insulation has been tested in accor- 
dance with Section R316.6 or the foam plastic insu- 
lation is protected against ignition using one of the 
following ignition barrier materials: 


3.1. 1'/,-inch-thick (38 mm) mineral fiber insula- 
tion. 


3.2. !/ -inch-thick (6.4 mm) wood structural panels. 

3.3. */,-inch (9.5 mm) particleboard. 

3.4. '/,-inch (6.4 mm) hardboard. 

3.5. */,-inch (9.5 mm) gypsum board. 

3.6. Corrosion-resistant steel having a base metal 
thickness of 0.016 inch (0.406 mm). 

3.7. 1'/,-inch-thick (38 mm) cellulose insulation. 

3.8. '/,-inch (6.4 mm) fiber-cement panel, soffit 
or backer board. 


The ignition barrier is not required where the foam 
plastic insulation has been tested in accordance with Sec- 
tion R316.6. 


R316.5.4 Crawl spaces. The thermal barrier specified in 
Section R316.4 is not required where all of the following 
apply: 
1. Crawl space access is required by Section R408.4. 
2. Entry is made only for purposes of repairs or main- 
tenance. 


3. The foam plastic insulation has been tested in accor- 
dance with Section R316.6 or the foam plastic insu- 
lation is protected against ignition using one of the 
following ignition barrier materials: 


3.1. 1'/,-inch-thick (38 mm) mineral fiber insula- 
tion. 


32. '/,-inch-thick (6.4 mm) wood structural panels. 
3.3. */,-inch (9.5 mm) particleboard. 

3.4. '/,-inch (6.4 mm) hardboard. 

3.5. */,-inch (9.5 mm) gypsum board. 


3.6. Corrosion-resistant steel having a base metal 
thickness of 0.016 inch (0.406 mm). 


3.7. !/ -inch (6.4 mm) fiber-cement panel, soffit 
or backer board. 


R316.5.5 Foam-filled exterior doors. Foam-filled exte- 
rior doors are exempt from the requirements of Sections 
R316.3 and R316.4. 


R316.5.6 Foam-filled garage doors. Foam-filled garage 
doors in attached or detached garages are exempt from the 
requirements of Sections R316.3 and R316.4. 
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R316.5.7 Foam backer board. The thermal barrier speci- 
fied in Section R316.4 is not required where siding backer 
board foam plastic insulation has a thickness of not more 
than 0.5 inch (12.7 mm) and a potential heat of not more 
than 2000 Btu per square foot (22 720 kJ/m?) when tested 
in accordance with NFPA 259 and it complies with one or 
more of the following: 


1. The foam plastic insulation is separated from the 
interior of the building by not less than 2 inches (51 
mm) of mineral fiber insulation. 


2. The foam plastic insulation is installed over existing 
exterior wall finish in conjunction with re-siding. 


3. The foam plastic insulation has been tested in accor- 
dance with Section R316.6. 


R316.5.8 Re-siding. The thermal barrier specified in Sec- 
tion R316.4 is not required where the foam plastic insula- 
tion is installed over existing exterior wall finish in 
conjunction with re-siding provided that the foam plastic 
has a thickness of not more than 0.5 inch (12.7 mm) and a 
potential heat of not more than 2000 Btu per square foot 
(22 720 kJ/m?) when tested in accordance with NFPA 259. 


R316.5.9 Interior trim. The thermal barrier specified in 
Section R316.4 is not required for exposed foam plastic 
interior trim, provided that all of the following are met: 


1. The density is not less than 20 pounds per cubic foot 
(320 kg/m?). 


2. The thickness of the trim is not more than 0.5 inch 
(12.7 mm) and the width is not more than 8 inches 
(204 mm). 


3. The interior trim shall not constitute more than 10 
percent of the aggregate wall and ceiling area of any 
room or space. 


4. The flame spread index does not exceed 75 when 
tested in accordance with ASTM E84 or UL 723. 
The smoke-developed index is not limited. 


R316.5.10 Interior finish. Foam plastics used as interior 
finishes shall comply with Section R316.6 and shall meet 
the flame spread index and smoke-developed index 
requirements of Sections R302.9.1 and R302.9.2. 


R316.5.11 Sill plates and headers. Foam plastic be spray 
applied to sill plates and headers or installed in the perime- 
ter joist space without the thermal barrier specified in Sec- 
tion R316.4 shall comply with all of the following: 


1. The thickness of the foam plastic shall Бе not more 
than 3'/, inches (83 mm). 


2. The density of the foam plastic shall be in the range 
of 0.5 to 2.0 pounds per cubic foot (8 to 32 kg/m’). 


3. The foam plastic shall have a flame spread index of 
25 or less and an accompanying smoke-developed 
index of 450 or less when tested in accordance with 
ASTM E84 or UL 723. 


R316.5.12 Sheathing. Foam plastic insulation used as 
sheathing shall comply with Section R316.3 and Section 
R316.4. Where the foam plastic sheathing is exposed to 
the айіс space at a gable or kneewall, the provisions of 


Section R316.5.3 shall apply. Where foam plastic insula- 
tion is used as exterior wall sheathing on framed wall 
assemblies, it shall comply with Section R316.8. 


R316.5.13 Floors. The thermal barrier specified in Sec- 
tion R316.4 is not required to be installed on the walking 
surface of a structural floor system that contains foam 
plastic insulation where the foam plastic is covered by not 
less than a nominal '/,-inch-thick (12.7 mm) wood struc- 
tural panel or equivalent. The thermal barrier specified in 
Section R316.4 is required on the underside of the struc- 
tural floor system that contains foam plastic insulation 
where the underside of the structural floor system is 
exposed to the interior of the building. 


R316.6 Specific approval. Foam plastic not meeting the 
requirements of Sections R316.3 through R316.5 shall be 
specifically approved on the basis of one of the following 
approved tests: NFPA 286 with the acceptance criteria of 
Section R302.9.4, FM 4880, UL 1040 or UL 1715, or fire 
tests related to actual end-use configurations. Approval shall 
be based on the actual end-use configuration and shall be per- 
formed on the finished foam plastic assembly in the maxi- 
mum thickness intended for use. Assemblies tested shall 
include seams, joints and other typical details used in the 
installation of the assembly and shall be tested in the manner 
intended for use. 


R316.7 Wind resistance. Foam plastic insulation complying 
with ASTM C578 and ASTM C1289 and used as exterior 
wall sheathing on framed wall assemblies shall comply with 
SBCA FS 100 for wind pressure resistance unless installed 
directly over a sheathing material that is separately capable of 
resisting the wind load or otherwise exempted from the scope 
of SBCA FS 100. 


R316.8 Plastic panels and panel systems general. The 
provisions of this section shall be limited to detached one- 
and two-family dwellings and shall govern the quality, 
methods and expanded use of plastic panels and panel sys- 
tems classified as CC-1 plastics in accordance with ASTM 
D635 and this section. Plastic panels and panel systems 
installed in detached one- and two-family dwellings and 
meeting the requirements of this section may be of unlim- 
ited area. 


R316.8.1 Approval for use. The building official may 
require that sufficient technical data be submitted to sub- 
stantiate that the proposed plastic material is satisfactory 
for the intended use. 


R316.8.1.1 Identification. Each unit or package of 
plastic panels and panel systems shall be identified 
with a mark or decal satisfactory to the building offi- 
cial that includes identification as to the material clas- 
sification. 


R316.8.1.2 Standards of quality. The standards listed 
below are listed in Chapter 43 of this code. 


1. UL Standard 790. 
2. ASTM D2843—99 
3. ASTM D1929—96 
4. ASTM D635—03 
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5. NFPA 285 


6. Factory Mutual Research Corporation (FMRC) 
Approval Standard 4470, Section 5.5 for Foot 
Traffic. 


7. Factory Mutual Research Corporation (FMRC) 
Approval Standard 4471 for the Test Method for 
Wind Uplift. 


8. Factory Mutual Research Corporation (FMRC) 
Approval Standard 4880, Section 5.4, 25-foot 
and 50-foot High Corner Tests. 


R316.8.2 Definitions. 


PLASTIC PANELS. As used in this section, classified 
as СС-І in accordance with ASTM D635. 


PLASTIC PANEL SYSTEM. Construction in whole or 
in part of plastic panels and component structural parts 
that create a wall or roof panel capable of supporting the 
appropriate design loads for the building element. 


WALL PANELS. As used in this section, approved 
plastic materials that are not classified as plastic glaz- 
ing and are used as an element of wall construction. 


R316.8.3 Design and installation structural require- 
ments. Plastic materials and their assembly shall be of 
adequate strength and durability to withstand the design 
loads as prescribed elsewhere in this code. Technical data 
shall be submitted to establish stresses, maximum unsup- 
ported spans and such other information for the various 
thicknesses and forms used as may be deemed necessary 
by the building official. 


R316.8.3.1 Fastening. Fastening shall be adequate to 
withstand design loads as prescribed elsewhere in this 
code. Proper allowance shall be made for expansion and 
contraction of plastic materials to protect the structural 
integrity of the installation in accordance with accepted 
data on coefficient of expansion of the material and 
other material in conjunction with which it is employed. 
Listed assemblies shall be installed according to manu- 
facturers’ specifications. Corrosion-resistant or other 
approved fastening systems shall be used. 


R316.8.3.2 Water resistance. Plastic panels and panel 
systems shall resist water penetration and provide 
weather protection for the building. 


R316.8.4 Wall panels and panel systems. Approved plas- 
tic panels and panel systems may be installed in exterior 
walls, provided that the walls are not required to have a 
fire-resistance rating. 


Exception: Plastic panels approved as fire-resistance- 
rated construction or as a fire assembly. 


For fire-resistive protection of exterior walls and open- 
ings, as determined by location on property, see Section 
R302. 


R316.8.5 Roof panels and panel systems. Approved plas- 
tic roof panels and panel systems may be installed in roofs 
of buildings not required to have a fire-resistance rating. 
Roof panels or units shall not be installed within that por- 
tion of a roof located within a distance to property line or 
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public way where openings in exterior walls are prohibited 
or required to be protected. 


Exception: Plastic panels approved as fire-resistance- 
rated construction or as a fire assembly. 


Plastic roof panels and panel systems shall not have a 
slope less than 2 units vertical in 12 units horizontal. 
When used as roof covering, the panels or panel systems 
shall have a Class C rating or greater. 


R316.9 Plastic composites. Plastic composite exterior deck 
boards, stair treads, guards and handrails shall comply with 
the requirements of Section R507.2.2. 


SECTION R317 
PROTECTION OF WOOD AND 
WOOD-BASED PRODUCTS AGAINST DECAY 


R317.1 Location required. Protection of wood and wood- 
based products from decay shall be provided in the following 
locations by the use of naturally durable wood or wood that is 
preservative-treated in accordance with AWPA UI. 


1. Wood joists or the bottom of a wood structural floor 
where closer than 18 inches (457 mm) or wood girders 
where closer than 12 inches (305 mm) to the exposed 
ground in crawl spaces or unexcavated area located 
within the periphery of the building foundation. 


2. Wood framing members and sill plates in contact with 
concrete or masonry foundation walls. 


3. Sills and sleepers on a concrete or masonry slab that is 
in direct contact with the ground unless separated 
from such slab by an impervious moisture barrier such 
as 6-mil-thick (0.15 mm) polyethylene sheeting or 
equivalent. 


4. The ends of wood girders entering exterior masonry or 
concrete walls having clearances of less than '/, inch 
(12.7 mm) on tops, sides and ends. 


5. Wood siding, sheathing and wall framing on the exte- 
rior of a building having a clearance of less than 6 
inches (152 mm) from the ground or less than 2 inches 
(S1 mm) measured vertically from concrete steps, 
porch slabs, patio slabs and similar horizontal surfaces 
exposed to the weather. 


6. Wood structural members supporting moisture-perme- 
able floors or roofs that are exposed to the weather, 
such as concrete or masonry slabs, unless separated 
from such floors or roofs by an impervious moisture 
barrier. 


7. Wood furring strips or other wood framing members 
attached directly to the interior of exterior masonry 
walls or concrete walls below grade except where an 
approved vapor retarder is applied between the wall 
and the furring strips or framing members. 


R317.1.1 Field treatment. Field-cut ends, notches and 
drilled holes of preservative-treated wood shall be treated 
in the field in accordance with AWPA M4. 


R317.1.2 Ground contact. All wood in contact with the 
ground, embedded in concrete in direct contact with the 
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ground or embedded in concrete exposed to the weather 
that supports permanent structures intended for human 
occupancy shall be approved pressure-preservative-treated 
wood suitable for ground contact use, except that 
untreated wood used entirely below groundwater level or 
continuously submerged in fresh water shall not be 
required to be pressure-preservative treated. 


R317.1.3 Geographical areas. In geographical areas 
where documented experience has demonstrated a specific 
need, approved naturally durable or pressure-preservative- 
treated wood shall be used for those portions of wood 
members that form the structural supports of buildings, 
balconies, porches or similar permanent building appurte- 
nances where those members are exposed to the weather 
without protection from a roof, eave, overhang or other 
covering that would prevent moisture or water accumula- 
tion on the surface or at joints between members. Depend- 
ing on documented local experience, such members 
typically include: 


1. Horizontal members such as girders, joists and deck- 
ing. 


2. Vertical members such as posts, poles and columns 
not protected by a roof eave, overhang or other cov- 
ering. 


3. Both horizontal and vertical members not protected 
by a roof eave, overhang or other covering. 


R317.1.4 Wood columns. Wood columns shall be 
approved wood of natural decay resistance or approved 
pressure-preservative-treated wood. 


Exceptions: 


1. Columns exposed to the weather or in basements 
where supported by concrete piers or metal pedes- 
tals projecting 1 inch (25 mm) above a concrete 
floor or 6 inches (152 mm) above exposed earth 
and the earth is covered by an approved impervi- 
ous moisture barrier such as 6-mil-thick (0.15 mm) 
polyethylene sheeting or equivalent. 


2. Columns in enclosed crawl spaces or unexcavated 
areas located within the periphery of the building 
where supported by a concrete pier or metal ped- 
estal at a height more than 8 inches (203 mm) from 
exposed earth and the earth is covered by an 
impervious moisture barrier. 


3. Deck posts supported by concrete piers or metal 
pedestals projecting not less than 1 inch (25 mm) 
above a concrete floor or 6 inches (152 mm) 
above exposed earth. 


R317.1.5 Exposed glued-laminated timbers. The por- 
tions of glued-laminated timbers that form the structural 
supports of a building or other structure and are exposed to 
weather and not properly protected by a roof, eave or sim- 
ilar covering shall be pressure treated with preservative, or 
be manufactured from naturally durable or preservative- 
treated wood. 


R317.2 Quality mark. Lumber and plywood required to be 
pressure-preservative treated in accordance with Section 
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R317.1 shall bear the quality mark of an approved inspection 
agency that maintains continuing supervision, testing and 
inspection over the quality of the product and that has been 
approved by an accreditation body that complies with the 
requirements of the American Lumber Standard Committee 
treated wood program. 


R317.2.1 Required information. The required quality 
mark on each piece of pressure-preservative-treated lum- 
ber or plywood shall contain the following information: 


. Identification of the treating plant. 

. Type of preservative. 

. The minimum preservative retention. 

. End use for which the product was treated. 


. Standard to which the product was treated. 


QN tn + U N н 


. Identity of the approved inspection agency. 
7. The designation “Dry,” if applicable. 


Exception: Quality marks on lumber less than 1 inch 
(25 mm) nominal thickness, or lumber less than nomi- 
nal 1 inch by 5 inches (25 mm by 127 mm) or 2 inches 
by 4 inches (51 mm by 102 mm) or lumber 36 inches 
(914 mm) or less in length shall be applied by stamping 
the faces of exterior pieces or by end labeling not less 
than 25 percent of the pieces of a bundled unit. 


R317.3 Fasteners and connectors in contact with preser- 
vative-treated and fire-retardant-treated wood. Fasteners, 
including nuts and washers, and connectors in contact with 
preservative-treated wood and fire-retardant-treated wood 
shall be in accordance with this section. The coating weights 
for zinc-coated fasteners shall be in accordance with ASTM 
A153. Stainless steel driven fasteners shall be in accordance 
with the material requirements of ASTM F1667. 


R317.3.1 Fasteners for preservative-treated wood. Fas- 
teners, including nuts and washers, for preservative- 
treated wood shall be of hot-dipped, zinc-coated galva- 
nized steel, stainless steel, silicon bronze or copper. Sta- 
ples shall be of stainless steel. Coating types and weights 
for connectors in contact with preservative-treated wood 
shall be in accordance with the connector manufacturer's 
recommendations. In the absence of manufacturer's rec- 
ommendations, not less than ASTM A653 type 6185 zinc- 
coated galvanized steel, or equivalent, shall be used. 


Exceptions: 
1. '/,-inch-diameter (12.7 mm) or greater steel bolts. 


2. Fasteners other than nails, staples and timber riv- 
ets shall be permitted to be of mechanically 
deposited zinc-coated steel with coating weights 
in accordance with ASTM B695, Class 55 mini- 
mum. 


3. Plain carbon steel fasteners in SBX/DOT and 
zinc borate preservative-treated wood in an inte- 
rior, dry environment shall be permitted. 


R317.3.2 Fastenings for wood foundations. Fastenings, 
including nuts and washers, for wood foundations shall be 
as required in AWC PWF. 
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R317.3.3 Fasteners for fire-retardant-treated wood 
used in exterior applications or wet or damp locations. 
Fasteners, including nuts and washers, for fire-retardant- 
treated wood used in exterior applications or wet or damp 
locations shall be of hot-dipped, zinc-coated galvanized 
steel, stainless steel, silicon bronze or copper. Fasteners 
other than nails, staples and timber rivets shall be permit- 
ted to be of mechanically deposited zinc-coated steel with 
coating weights in accordance with ASTM B695, Class 55 
minimum. 


R317.3.4 Fasteners for fire-retardant-treated wood used 
in interior applications. Fasteners, including nuts and 
washers, for fire-retardant-treated wood used in interior 
locations shall be in accordance with the manufacturer's 
recommendations. In the absence of the manufacturer's rec- 
ommendations, Section R317.3.3 shall apply. 


R317.4 Plastic composites. Plastic composite exterior deck 
boards, stair treads, guards and handrails containing wood, 
cellulosic or other biodegradable materials shall comply with 
the requirements of Section R507.2.2. 


SECTION R318 
MOISTURE CONTROL 


R318.1 Vapor retarders. In all framed walls, floors and 
roof/ceilings that are elements of the building thermal enve- 
lope, a Class II vapor retarder shall be installed on the warm- 
in-winter side of the insulation. 


Exceptions: 


1. In construction where moisture or freezing will not 
damage the materials. 


2. Where the framed cavity or space is ventilated to 
allow moisture to escape. 


3. Class III vapor retarders shall be permitted for 
framed walls where either of the following condi- 
tions apply: 


3.1. Vented cladding is installed over wood 
structural panels. 


3.2. Continuous air impermeable insulation is 
applied on exterior above-grade wall sur- 
faces. 


R318.2 Moisture content. Prior to the installation of interior 
finishes, the building official shall be notified in writing by 
the general contractor that all moisture-sensitive wood fram- 
ing members used in construction have a moisture content of 
not more than 19 percent of the weight of dry wood framing 
members. 


SECTION R319 
SITE ADDRESS 


R319.1 Address identification. Buildings shall be provided 
with approved address identification. The address identifica- 
tion shall be legible and placed in a position that is visible 
from the street or road fronting the property. Address identifi- 
cation characters shall contrast with their background. Where 
access is by means of a private road and the building address 
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cannot be viewed from the public way, a monument, pole or 
other sign or means shall be used to identify the structure. 


SECTION R320 
ACCESSIBILITY 


R320.1 Scope. Dwelling units required to be accessible by 
ORS 447.231 shall comply with Chapter 11 of the Building 
Code as applicable. 


SECTION R321 
ELEVATORS AND PLATFORM LIFTS 


R321.1 Elevators. Where provided, passenger elevators, lim- 
ited-use and limited-application elevators or private residence 
elevators and their components shall comply with the Е/еуа- 
tor Code. 


R321.1.1 Permits. Pursuant to the elevator safety laws in 
ORS Chapter 460, an application, plan review and permit 
for elevators, dumbwaiters, vertical and inclined wheel- 
chair lifts and stairway chair lifts installed in private resi- 
dences must be obtained from the Building Codes 
Division, Elevator Safety Program (ORS 460.035). 


R321.2 Platform lifts. Where provided, platform lifts and 
their components shall comply with the Elevator Code. 


R321.3 Accessibility. Elevators or platform lifts in covered 
multifamily dwellings shall comply with Chapter 11 of the 
Building Code. 


SECTION R322 
FLOOD-RESISTANT CONSTRUCTION 


R322.1 General. Buildings and structures constructed in 
whole or in part in flood hazard areas, including A or V 
Zones and Coastal A Zones, as determined by the flood plain 
administrator, and substantial improvement and repair of 
substantial damage of buildings and structures in flood haz- 
ard areas, shall be designed and constructed in accordance 
with the provisions contained in this section. Buildings and 
structures that are located in more than one flood hazard area 
shall comply with the provisions associated with the most 
restrictive flood hazard area. Buildings and structures located 
in whole or in part in identified floodways shall be designed 
and constructed in accordance with ASCE 24. 


R322.1.1 Alternative provisions. As an alternative to the 
requirements in Section R322, ASCE 24 is permitted sub- 
ject to the limitations of this code and the limitations 
therein. 


R322.1.2 Structural systems. Structural systems of build- 
ings and structures shall be designed, connected and 
anchored to resist flotation, collapse or permanent lateral 
movement resulting from hydrodynamic and hydrostatic 
loads and stresses, including the effects of buoyancy. 


R322.1.3 Flood-resistant construction. Buildings and 
structures erected in areas prone to flooding, as deter- 
mined by the flood plain administrator, shall be con- 
structed by methods and practices that minimize flood 
damage. 
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R322.1.4 Establishing the design flood elevation. The 
design flood elevation shall be determined by the flood 
plain administrator. 


R322.1.4.1 Determination of design flood elevations. 
Not adopted by the State of Oregon, Building Codes 
Division, as part of the state building code. 


R322.1.4.2 Determination of impacts. Not adopted by 
the State of Oregon, Building Codes Division, as part 
of the state building code. 


R322.1.5 Lowest floor. The lowest floor shall be the low- 
est floor of the lowest enclosed area, including basement, 
and excluding any unfinished flood-resistant enclosure that 
is useable solely for vehicle parking, building access or lim- 
ited storage provided that such enclosure is not built so as to 
render the building or structure in violation of this section. 


R322.1.6 Protection of mechanical, plumbing and elec- 
trical systems. Electrical systems, equipment and compo- 
nents; heating, ventilating, air-conditioning; plumbing 
appliances and plumbing fixtures; duct systems; and other 
service equipment shall be located at or above the eleva- 
tion required by the flood plain administrator in Section 
R322.2 or R322.3. If replaced as part of a substantial 
improvement as determined by the flood plain administra- 
tor, electrical systems, equipment and components; heat- 
ing, ventilating, air-conditioning and plumbing appliances 
and plumbing fixtures; duct systems; and other service 
equipment shall meet the requirements of this section. Sys- 
tems, fixtures, and equipment and components shall not be 
mounted on or penetrate through walls intended to break 
away under flood loads. 


Exception: Locating electrical systems, equipment and 
components; heating, ventilating, air-conditioning; 
plumbing appliances and plumbing fixtures; duct sys- 
tems; and other service equipment is permitted below 
the elevation required by the Лооа plain administrator 
in Section R322.2 or R322.3 provided that they are 
designed and installed to prevent water from entering 
or accumulating within the components and to resist 
hydrostatic and hydrodynamic loads and stresses, 
including the effects of buoyancy, during the occur- 
rence of flooding to the design flood elevation in accor- 
dance with ASCE 24. Electrical wiring systems are 
permitted to be located below the required elevation 
provided that they conform to the provisions of the 
Electrical Code for wet locations. 


R322.1.7 Protection of water supply and sanitary sew- 
age systems. New and replacement water supply systems 
shall minimize or eliminate infiltration of flood waters into 
the systems in accordance with the plumbing provisions of 
this code. New and replacement sanitary sewage systems 
shall minimize or eliminate infiltration of floodwaters into 
systems and discharges from systems into floodwaters in 
accordance with the Plumbing Code. 


R322.1.8 Flood-resistant materials. Building materials 
and installation methods used for flooring and interior and 
exterior walls and wall coverings below the elevation 
required by the flood plain administrator in Section 


R322.2 or R322.3 shall be flood damage-resistant materi- 
als that conform to the provisions of FEMA TB-2. 
R322.1.9 Manufactured homes. Not adopted by the State 
of Oregon, Building Codes Division, as part of the state 
building code. 


R322.1.10 As-built elevation documentation. A regis- 
tered design professional shall prepare and seal documen- 
tation of the elevations specified in Section R322.2 or 
R322.3. 


R322.2 Flood hazard areas (including A Zones). Areas that 
have been determined by the flood plain administrator to be 
prone to flooding and that are not subject to high-velocity wave 
action shall be designated as flood hazard areas. Flood hazard 
areas that have been delineated as subject to wave heights 
between 1"/, feet (457 mm) and 3 feet (914 mm) or otherwise 
designated by the jurisdiction shall be designated as Coastal A 
Zones and are subject to the requirements of Section R322.3. 
Buildings and structures constructed in whole or in part in 
flood hazard areas shall be designed and constructed in accor- 
dance with Sections R322.2.1 through R322.2.4. 


R322.2.1 Elevation requirements. Required elevations 
shall be determined by the flood plain administrator. 


R322.2.2 Enclosed area below design flood elevation. 
Enclosed areas, including crawl spaces, that are below the 
design flood elevation as determined by the flood plain 
administrator shall: 


1. Be used solely for parking of vehicles, building 
access or storage. 


2. Be provided with flood openings that meet the fol- 
lowing criteria and are installed in accordance with 
Section R322.2.2.1: 


2.1. The total net area of nonengineered openings 
shall be not less than 1 square inch (645 mm?) 
for each square foot (0.093 m?) of enclosed 
area where the enclosed area is measured on 
the exterior of the enclosure walls, or the open- 
ings shall be designed as engineered openings 
and the construction documents shall include a 
statement by a registered design professional 
that the design of the openings will provide for 
equalization of hydrostatic flood forces on 
exterior walls by allowing for the automatic 
entry and exit of floodwaters as specified in 
Section 2.7.2.2 of ASCE 24. 


2.2. Openings shall be not less than 3 inches (76 
mm) in any direction in the plane of the wall. 


2.3. The presence of louvers, blades, screens and 
faceplates or other covers and devices shall 
allow the automatic flow of floodwater into 
and out of the enclosed areas and shall be 
accounted for in the determination of the net 
open area. 


R322.2.2.1 Installation of openings. The walls of 
enclosed areas shall have openings installed such that: 


1. There shall be not less than two openings on dif- 
ferent sides of each enclosed area; if a building 
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has more than one enclosed area below the design 
flood elevation, each area shall have openings. 


2. The bottom of each opening shall be not more 
than 1 foot (305 mm) above the higher of the 
final interior grade or floor and the finished exte- 
rior grade immediately under each opening. 


3. Openings shall be permitted to be installed in 
doors and windows; doors and windows without 
installed openings do not meet the requirements 
of this section. 


R322.2.3 Foundation design and construction. Founda- 
tion walls for buildings and structures erected in flood haz- 
ard areas shall meet the requirements of Chapter 4. 


Exception: Unless designed in accordance with Sec- 
tion R404: 


1. The unsupported height of 6-inch (152 mm) plain 
masonry walls shall be not more than 3 feet (914 
тт). 


2. The unsupported height of 8-inch (203 mm) plain 
masonry walls shall be not more than 4 feet 
(1219 mm). 


3. The unsupported height of 8-inch (203 mm) rein- 
forced masonry walls shall be not more than 8 
feet (2438 mm). 


For the purpose of this exception, unsupported 
height is the distance from the finished grade of the 
under-floor space to the top of the wall. 


R322.2.4 Tanks. Underground tanks shall be anchored to 
prevent flotation, collapse and lateral movement under con- 
ditions of the base flood. Above-ground tanks shall be 
installed at or above the elevation required in Section 
R322.2.1 or shall be anchored to prevent flotation, collapse 
and lateral movement under conditions of the base flood. 


R322.3 Coastal high-hazard areas (including V Zones and 
Coastal A Zones, where designated). Areas that have been 
determined by the flood plain administrator to be subject to 
wave heights in excess of 3 feet (914 mm) or subject to high- 
velocity wave action or wave-induced erosion shall be desig- 
nated as coastal high-hazard areas. Flood hazard areas that 
have been designated as subject to wave heights between 17, 
feet (457 mm) and 3 feet (914 mm) or otherwise designated by 
the jurisdiction shall be designated as Coastal A Zones. Build- 
ings and structures constructed in whole or in part in coastal 
high-hazard areas and Coastal A Zones, where designated, 
shall be designed and constructed in accordance with Sections 
R322.3.1 through R322.3.10. 


R322.3.1 Location and site preparation. 


1. New buildings and buildings that are determined Бу 
the flood plain administrator to be substantially 
improved pursuant to Section R105.3.1.1 shall be 
located landward of the reach of mean high tide. 


2. For any alteration of sand dunes and mangrove 
stands, the building official shall require submission 
of an engineering analysis that demonstrates that the 
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proposed alteration will not increase the potential 
for flood damage. 


R322.3.2 Elevation requirements. 


1. Buildings and structures erected within coastal high- 
hazard areas and Coastal A Zones as determind by 
the flood plain administrator shall be elevated so 
that the bottom of the lowest horizontal structural 
members supporting the lowest floor, with the 
exception of piling, pile caps, columns, grade beams 
and bracing, is elevated to or above the base flood 
elevation plus 1 foot (305 mm) or the design flood 
elevation, whichever is higher. 


2. Basement floors that are below grade on all sides 
are prohibited. 


3. The use of fill for structural support is prohibited. 


4. Minor grading, and the placement of minor quanti- 
ties of fill, shall be permitted for landscaping and for 
drainage purposes under and around buildings and 
for support of parking slabs, pool decks, patios and 
walkways. 


5. Walls and partitions enclosing areas below the 
design flood elevation shall meet the requirements 
of Sections R322.3.5 and R322.3.6. 


R322.3.3 Foundations. Buildings and structures erected in 
coastal high-hazard areas and Coastal A Zones as deter- 
mined by the flood plain administrator shall be supported 
on pilings or columns and shall be adequately anchored to 
such pilings or columns. The space below the elevated 
building shall be either free of obstruction or, if enclosed 
with walls, the walls shall meet the requirements of Section 
R322.3.5. Pilings shall have adequate soil penetrations to 
resist the combined wave and wind loads (lateral and 
uplift). Water-loading values used shall be those associated 
with the design flood. Wind-loading values shall be those 
required by this code. Pile embedment shall include consid- 
eration of decreased resistance capacity caused by scour of 
soil strata surrounding the piling. Pile systems design and 
installation shall be certified in accordance with Section 
R322.3.9. Spread footing, mat, raft or other foundations 
that support columns shall not be permitted where soil 
investigations that are required in accordance with Section 
R401.4 indicate that soil material under the spread footing, 
mat, raft or other foundation is subject to scour or erosion 
from wave-velocity flow conditions. If permitted, spread 
footing, mat, raft or other foundations that support columns 
shall be designed in accordance with ASCE 24. 


Exception: In Coastal A Zones as determined by the 
flood plain administrator stem wall foundations sup- 
porting a floor system above and backfilled with soil or 
gravel to the underside of the floor system shall be per- 
mitted provided that the foundations are designed to 
account for wave action, debris impact, erosion and 
local scour. Where soils are susceptible to erosion and 
local scour, stem wall foundations shall have deep foot- 
ings to account for the loss of soil. 
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R322.3.4 Walls below design flood elevation. Walls and 
partitions are permitted below the elevated floor, provided 
that such walls and partitions are not part of the structural 
support of the building or structure and: 


1. Electrical, mechanical and plumbing system compo- 
nents are not to be mounted on or penetrate through 
walls that are designed to break away under flood 
loads; and 


2. Are constructed with insect screening or open lat- 
tice; or 

3. Are designed to break away or collapse without caus- 
ing collapse, displacement or other structural damage 
to the elevated portion of the building or supporting 
foundation system. Such walls, framing and connec- 
tions shall have a resistance of not less than 10 (479 
Pa) and not more than 20 pounds per square foot (958 
Pa) as determined using allowable stress design; or 


4. Where wind loading values of this code exceed 20 
pounds per square foot (958 Pa), as determined 
using allowable stress design, the construction docu- 
ments shall include documentation prepared and 
sealed by a registered design professional that: 


4.1. The walls and partitions below the design 
flood elevation as determined by the flood 
plain administrator have been designed to 
collapse from a water load less than that 
which would occur during the base flood. 


4.2. The elevated portion of the building and sup- 
porting foundation system have been 
designed to withstand the effects of wind and 
flood loads acting simultaneously on struc- 
tural and nonstructural building components. 
Water-loading values used shall be those 
associated with the design flood. Wind-load- 
ing values shall be those required by this code. 


5. Walls intended to break away under flood loads as 
specified in Item 3 or 4 have flood openings that 
meet the criteria in Section R322.2.2, Item 2. 


R322.3.6 Enclosed areas below design flood elevation. 
Enclosed areas less than 1 foot (305 mm) above the design 
flood elevation as determined by the flood plain adminis- 
trator shall be used solely for parking of vehicles, building 
access or storage. 


R322.3.6.1 Protection of building envelope. An exte- 
rior door that meets the requirements of Section R609 
shall be installed at the top of stairs that provide access 
to the building and that are enclosed with walls 
designed to break away in accordance with Section 
R322:3.5. 


R322.3.7 Stairways and ramps. Stairways and ramps 
that are located below the lowest floor elevations specified 
in Section R322.3.2 shall comply with one or more of the 
following: 


1. Be designed and constructed with open or partially 
open risers and guards. 


2. Stairways and ramps not part of the required means 
of egress shall be designed and constructed to break 


away during design flood conditions without caus- 
ing damage to the building or structure, including 
foundation. 


3. Be retractable, or able to be raised to or above the 
lowest floor elevation, provided that the ability to be 
retracted or raised prior to the onset of flooding is 
not contrary to the means of egress requirements of 
the code. 


4. Be designed and constructed to resist flood loads 
and minimize transfer of flood loads to the building 
or structure, including foundation. 


Areas below stairways and ramps shall not be enclosed 
with walls below the design flood elevation unless such 
walls are constructed in accordance with Section R322.3.5. 


R322.3.8 Decks and porches. Attached decks and 
porches shall meet the elevation requirements of Section 
R322.3.2 and shall either meet the foundation require- 
ments of this section or shall be cantilevered from or knee 
braced to the building or structure. Self-supporting decks 
and porches that are below the elevation required in Sec- 
tion R322.3.2 shall not be enclosed by solid, rigid walls, 
including walls designed to break away. Self-supporting 
decks and porches shall be designed and constructed to 
remain in place during base flood conditions or shall be 
frangible and break away under base flood conditions. 


R322.3.9 Construction documents. The construction 
documents shall include documentation that is prepared 
and sealed by a registered design professional that the 
design and methods of construction to be used meet the 
applicable criteria of this section. 


R322.3.10 Tanks. Above-ground tanks shall be installed 
at or above the elevation required in Section R322.3.2. 
Where elevated on platforms, the platforms shall be canti- 
levered from or knee braced to the building or shall be 
supported on foundations that conform to the requirements 
of Section R322.3. 


SECTION R323 
STORM SHELTERS 


R323.1 General. This section applies to storm shelters where 
constructed as separate detached buildings or where con- 
structed as safe rooms within buildings for the purpose of 
providing refuge from storms that produce high winds, such 
as tornados and hurricanes. In addition to other applicable 
requirements in this code, storm shelters shall be constructed 
in accordance with ICC/NSSA-500. 


SECTION R324 
SOLAR ENERGY SYSTEMS 


R324.1 General. Solar energy systems shall comply with the 
provisions of this section. 


R324.2 Solar thermal systems. Solar thermal systems shall 
be designed and installed in accordance with Chapter 23. 


R324.3 Photovoltaic systems. Photovoltaic systems shall be 
designed and installed in accordance with Section 3111 of the 
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q | | Building Code. АП photovoltaic electrical installations shall 


comply with the Electrical Code. 


SECTION R325 
MEZZANINES 


R325.1 General. Mezzanines shall comply with Sections 
R325 through R325.5. Habitable attics shall comply with 
Section R325.6. 


R325.2 Mezzanines. The clear height above and below mezza- 
nine floor construction shall be not less than 7 feet (2134 mm). 


R325.3 Area limitation. The aggregate area of a mezzanine 
or mezzanines shall be not greater than one-third of the floor 
area of the room or space in which they are located. The 
enclosed portion of a room shall not be included in a determi- 
nation of the floor area of the room in which the mezzanine is 
located. 


Exception: The aggregate area of a mezzanine located 
within a dwelling unit equipped with a fire sprinkler sys- 
tem in accordance with NFPA 13D or other approved 
sprinkler system shall not be greater than one-half of the 
floor area of the room, provided that the mezzanine meets 
all of the following requirements: 


1. Except for enclosed closets and bathrooms, the mez- 
zanine is open to the room in which such mezzanine 
is located. 


2. The opening to the room is unobstructed except for 
walls not more than 42 inches (1067 mm) in height, 
columns and posts. 


3. The exceptions to Section R325.5 are not applied. 


R325.4 Means of egress. The means of egress for mezzanines 
shall comply with the applicable provisions of Section R311. 


R325.5 Openness. Mezzanines shall be open and unob- 
structed to the room in which they are located except for 
walls not more than 36 inches (914 mm) in height, columns 
and posts. 


Exceptions: 


1. Mezzanines or portions thereof are not required to be 
open to the room in which they are located, provided 
that the aggregate floor area of the enclosed space is 
not greater than 10 percent of the mezzanine area. 


2. In buildings that are not more than two stories above 
grade plane and equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
R313, a mezzanine shall not be required to be open to 
the room in which the mezzanine is located. 


SECTION R326 
HABITABLE ATTIC 


R326.1 General. Habitable attics shall comply with this section. 


R326.2 Minimum dimensions. А habitable attic shall have a 
floor area in accordance with Section R304 and a ceiling 
height in accordance with Section R305. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


BUILDING PLANNING 


R326.3 Story above grade plane. A habitable attic shall be 
considered a story above grade plane. 


Exception: A habitable attic shall not be considered to be 
a story above grade plane where the space meets all of the 
following: 


1. The aggregate area of the habitable attic is not 
greater than one-third of the floor area of the story 
below or, where located in dwelling units equipped 
throughout with an automatic fire sprinkler system 
in accordance with NFPA 13D, the habitable attic is 
not greater than one-half of the floor area of the 
story below. 


2. The occupiable space is enclosed by the roof assem- 
bly above; knee walls, if applicable, on the sides; 
and the floor-ceiling assembly below. 


3. The floor of the habitable attic does not extend 
beyond the exterior walls of the story below. 


4. Where the habitable attic is located above a third 
story, the dwelling unit or townhouse shall be 
equipped throughout with an automatic fire sprin- 
kler system in accordance with NFPA 13D. 


SECTION R327 
WILDFIRE HAZARD MITIGATION 


R327.1 Purpose. The purpose of this section is to provide 
minimum standards for dwellings and their accessory struc- 
tures located in or adjacent to vegetated areas subject to wild- 
fires, to reduce or eliminate hazards presented by such fires. 


R327.2 Scope. The provisions of this section shall apply to 
all dwellings required to be protected against wildfire by a 
municipality that has adopted wildfire zoning regulations. 
The additional provisions of Section R327.4 shall apply when 
a local municipality has adopted a local ordinance specifi- 
cally recognizing Section R327.4 and consistent with Sec- 
tions R327.4 through R327.4.8. 


R327.3 Determination. Wildfire hazard zones shall be deter- 
mined using criteria established by the Oregon Department of 
Forestry. 


R327.3.1 Wildfire hazard zone requirements. Dwell- 
ings and their accessory structures shall be protected 
against wildfire by the following requirements in addition 
to other requirements of this code. The provisions of Sec- 
tion R327.4 apply only to qualifying lots identified in Sec- 
tion R327.4.1. 


Exception: Nonhabitable detached accessory struc- 
tures with an area of not greater than 400 square feet, 
(37.2 m?) located not less than 50 feet (15 240 mm) 
from all other structures on the /07 shall be exempt from 
the requirements of R327. 


R327.3.1.1 Roofing. Roofing shall be asphalt shingles 
in accordance with Section R905.2, slate shingles in 
accordance with Section R905.6, metal roofing in 
accordance with Section R905.4, tile, clay or concrete 
shingles in accordance with Section R905.3 and other 
approved roofing which is deemed to be equivalent to a 
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minimum Class C-rated roof covering. Untreated wood 
shingle and shake roofs are not permitted when the con- 
struction site is in a wildfire hazard zone as determined 
by Section R327.3. 


R327.3.1.2 Reroofing or repair of roofing of exist- 
ing buildings. When 50 percent or more of the roof 
covering of any building is repaired or replaced within 
1 year, the roof covering shall be made to comply with 
this section and attic ventilation shall be made to com- 
ply with this code. Ventilation openings shall be pro- 
tected with corrosion-resistant wire mesh not greater 
than '/,-inch (12.7 mm) or less than '/,-inch (3.2 mm) 
in any dimension. 


comply with Section R327.4 when 50 percent or more 
of the lots in the subdivision have existing dwellings 
that were not constructed in accordance with Section 
В327.4. 


Nothing in the code or adopting ordinance prevents a 
local municipality from waiving the requirements of Sec- 
tion R327.4 for any lot, property or dwelling, or the 
remodel, replacement or reconstruction of a dwelling 
within the jurisdiction. 


The local municipality must include a process for 
resolving disputes related to the applicability of the local 
ordinance and this section. 


R327.4.2 Definitions. The following words and terms 
shall, for purposes of Section R327.4, have the meanings 
shown herein. Refer to Chapter 2 for general definitions. 


HEAVY TIMBER. For the use in this section, heavy tim- 
ber shall be sawn lumber or glue laminated wood with the 


| R327.4 Scope of additional wildfire hazard mitigation 
| requirements. The provisions of Section R327.4 shall apply 
to new dwellings and their accessory structures located in a 
wildfire hazard zone on a qualifying lot of record created on 
or after the effective date in the local adopting ordinance. 


R327.4.1 Qualifying lots of record. Qualifying lots of 
record shall meet all the following: 


1. Be located in a wildfire hazard zone as identified by 
the local municipality using criteria established by 
the Oregon Department of Forestry. The local 
municipality is not required to include all areas iden- 
tified by the Oregon Department of Forestry as wild- 
fire hazard zones. The zone shall be detailed in the 
local adopting ordinance. 


N 


. The local municipality shall determine in the adopt- 
ing ordinance whether qualifying lots of record shall 
consist of individual lots or whether qualifying lots 
must be part of a development that contains a mini- 
mum number of lots. 


о 


. The local municipality shall make а determination 
that the lot of record is either located within the 
identified wildfire hazard zone as determined by the 
jurisdiction or that it is located outside of the wild- 
fire hazard zone as determined by the jurisdiction. 
Notification shall be provided in conjunction with 
the land use approval under ORS 197.522. 


. Application: 


A 


4.1 Lots created prior to the effective date of the 
local ordinance, that would otherwise qualify 
under the local adopting ordinance, are exempt 
from the requirements of the ordinance for a 
period of 3 years from the creation date of the 
land use approval under ORS 197.522. 


4.2 For a lot created after the effective date of the 
local ordinance that receives notification under 
this section, the determination in the notifica- 
tion shall be valid for 3 years from the date of 
the land use approval under ORS 197.522. At 
the expiration of the 3 years, a lot of record 
shall be re-evaluated under the current version 
of the adopting ordinance prior to the issuance 
of a building permit. 


Infill exception: Dwellings or accessory structures 
constructed on a lot in a subdivision do not need to 


smallest minimum nominal dimension of 4 inches (102 
mm). Heavy timber walls or floors shall be sawn or glue- 
laminated planks splined, tongue-and-groove or set close 
together and well spiked. 


IGNITION-RESISTANT MATERIAL. A type of build- 
ing material that resists ignition or sustained flaming com- 
bustion sufficiently so as to reduce losses from wildland- 
urban interface conflagrations under worst-case weather 
and fuel conditions with wi/dfire exposure of burning 
embers and small flames. Such materials include any 
product designed for exterior exposure that, when tested in 
accordance with ASTM E84 or UL 723 for surface burn- 
ing characteristics of building materials, extended to a 30- 
minute duration, exhibits a flame spread index of not more 
than 25, shows no evidence of significant progressive 
combustion, and whose flame front does not progress 
more than 10'/, feet (3.2 m) beyond the centerline of the 
burner at any time during the test. 


NONCOMBUSTIBLE MATERIAL. Any material that 
in the form in which it is used and under the conditions 
anticipated will not ignite, burn, support combustion or 
release flammable vapors when subjected to fire or heat in 
accordance with ASTM E136. 


WILDFIRE. Any uncontrolled fire spreading through 
vegetative fuels that threatens to destroy life, property or 
resources. 


WILDFIRE EXPOSURE. One or a combination of cir- 
cumstances exposing a structure to ignition, including 
radiant heat, convective heat, direct flame contact and 
burning embers being projected by a vegetation fire to a 
structure and its immediate environment. 


R327.4.3 Roofing. Roofing shall be asphalt shingles in 
accordance with Section R905.2, slate shingles in accor- 
dance with Section R905.6, metal roofing in accordance 
with Section R905.4, tile, clay or concrete shingles in 
accordance with Section R905.3 or other approved roofing 
which is deemed to be equivalent to a minimum Class B- 
rated roof assembly. Wood shingle and shake roofs are not 
permitted in a wildfire hazard zone. 
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Where the roof profile allows a space between the roof 
covering and roof decking, the spaces shall be constructed 
to prevent the intrusion of flames and embers, be fire- 
blocked with approved materials, or have one layer of 
minimum 72-pound (32.4 kg) mineral-surfaced nonperfo- 
rated cap sheet complying with ASTM 103909 installed 
over the combustible decking. 


Where valley flashing is installed, the flashing shall be 
not less than 0.019-inch (0.48 mm) No. 26 gage galva- 
nized sheet corrosion-resistant metal installed over not less 
than one layer of minimum 72-pound (32.4 kg) mineral- 
surfaced nonperforated cap sheet complying with ASTM 
D3909 not less than 36-inch-wide (914 mm) running the 
full length of the valley. 


R327.4.3.1 Gutters. When required, roof gutters shall 
be constructed of noncombustible materials and be pro- 
vided with a means to prevent accumulation of leaves 
and debris in the gutter. 


R327.4.4 Ventilation. Where provided, the minimum net 
area of ventilation openings for enclosed attics, enclosed 
soffit spaces, enclosed rafter spaces and underfloor spaces 
shall be in accordance with Sections R806 and R408. 


AII ventilation openings shall be covered with noncom- 
bustible corrosion-resistant metal wire mesh, vents 
designed to resist the intrusion of burning embers and 
flame, or other approved materials or devices. 


Ventilation mesh and screening shall be a minimum of 
!/ inch (1.6 mm) and a maximum of '/,-inch (3.2 mm) in 
any dimension. 


R327.4.4.1 Eaves, soffits, and cornices. Ventilation 
openings shall not be installed on the underside of 
eaves, soffits or cornices. 


Exceptions: 
l. The building official may approve special 
eave, soffit or cornice vents that are manufac- 


tured to resist the intrusion of flame and burn- 
ing embers. 


2. Ventilation openings complying with the 
requirements of Section R327.4.4 may Бе 
installed on the underside of eaves, soffits or 
cornices where the opening is located 12 feet 
(3658 mm) or greater above grade or the sur- 
face below. 


R327.4.5 Exterior walls. The exterior wall covering or 
wall assembly shall comply with one of the following 
requirements: 


1. Noncombustible material. 

2. Ignition-resistant material. 

3. Heavy timber assembly. 

4. Log wall construction assembly. 
5 


. Wall assemblies that have been tested in accordance 
with the test procedures for a 10-minute direct flame 
contact exposure test set forth in ASTM E2707, 
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complying with the conditions of acceptance listed 
in Section R327.4.5.2. 


Exception: Any of the following shall be deemed to 
meet the assembly performance criteria and intent of 
this section: 


1. One layer of */,-inch Type X exterior gypsum 
sheathing applied behind the exterior wall cover- 
ing or cladding on the exterior side of the fram- 
ing. 

2. The exterior portion of a l-hour fire-resistive 
exterior wall assembly designed for exterior fire 
exposure including assemblies using exterior 
gypsum panel and sheathing products listed in the 
Gypsum Association Fire Resistance and Sound 
Control Design Manual. 


R327.4.5.1 Extent of exterior wall covering. Exterior 
wall coverings shall extend from the top of the founda- 
tion to the roof and terminate at 2-inch (50.8 mm) nom- 
inal solid wood blocking between rafters at all roof 
overhangs, or in the case of enclosed eaves or soffits, 
shall terminate at the underside of the enclosure. 


R327.4.5.2 Conditions of acceptance. ASTM E2707 
tests shall be conducted in triplicate and the conditions 
of acceptance below shall be met. If any one of the 
three replicates does not meet the conditions of accep- 
tance, three additional tests shall be conducted. All 
additional tests shall meet the following conditions of 
acceptance: 


1. Absence of flame penetration through the wall 
assembly at any time during the test. 


2. Absence of evidence of glowing combustion on 
the interior surface of the assembly at the end of 
the 70-minute test. 


R327.4.6 Overhanging projections. All exterior projec- 
tions (exterior balconies, carports, decks, patio covers, 
porch ceilings, unenclosed roofs and floors, overhanging 
buildings and similar architectural appendages and projec- 
tions) shall be protected as specified in this section. 


R327.4.6.1 Enclosed roof eaves, soffits, and cornices. 
The exposed underside of rafter or truss eaves and 
enclosed soffits, where any portion of the framing is 
less than 12 feet (3658 mm) above grade or similar sur- 
face below, shall be protected by one of the following: 


1. Noncombustible material. 
2. Ignition-resistant material. 


3. One layer of */,-inch Type X exterior gypsum 
sheathing applied behind an exterior covering on 
the underside of the rafter tails, truss tails or sof- 
fit. 


4. The exterior portion of a 1-hour fire-resistive 
exterior wall assembly applied to the underside 
of the rafter tails or soffit including assemblies 
using exterior gypsum panel and sheathing prod- 
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ucts listed in the Gypsum Association Fire Resis- 
tance and Sound Control Design Manual. 


5. Soffit assemblies with an underside surface that 
meets the performance criteria in Section 
R327.4.6.5 when tested in accordance ASTM 
E2957. 


Exceptions: The following materials do not require 
protection required by this section: 


1. Eaves and soffits where all portions of the 
framing members are 12 feet (3658 mm) or 
greater above grade, and 2-inch nominal eave 
fireblocking is provided between roof framing 
members from the wall top plate to the under- 
side of the roof sheathing. 


2. Gable end overhangs and roof assembly pro- 
jections beyond an exterior wall other than at 
the lower end of the rafter tails. 


3. Fascia and other architectural trim boards. 


R327.4.6.2 Exterior patio and porch ceilings. The 
exposed underside of exterior patio and porch ceilings 
greater than 200 square feet in area and less than 12 feet 
(3658 mm) above grade shall be protected by one of 
the following: 


1. Noncombustible material. 
2. Ignition-resistant material. 


3. One layer of */,-inch Type X exterior gypsum 
sheathing applied behind the exterior covering on 
the underside of the ceiling. 


4. The exterior portion of a l-hour fire resistive 
exterior wall assembly applied to the underside 
of the ceiling assembly including assemblies 
using exterior gypsum panel and sheathing prod- 
ucts listed in the Gypsum Association Fire Resis- 
tance Design Manual. 


5. Porch ceiling assemblies with a horizontal under- 
side that meet the performance criteria in Section 
R327.4.6.5 when tested in accordance with the 
test procedures set forth in ASTM E2957. 


Exception: Architectural trim boards. 


R327.4.6.3 Floor projections. The exposed underside of 
cantilevered floor projections less than 12 feet (3658 mm) 
above grade or the surface below shall be protected by 
one of the following: 


1. Noncombustible material. 
2. Ignition-resistant material. 


3. One layer of ?/-inch Type X exterior gypsum 
sheathing applied behind an exterior covering on 
the underside of the floor projection. 


4. The exterior portion of a 1-hour fire resistive 
exterior wall assembly applied to the underside 
of the floor projection, including assemblies 
using exterior gypsum panel and sheathing prod- 
ucts listed in the Gypsum Association Fire Resis- 
tance Design Manual. 


5. An assembly that meets the performance criteria 
in Section R327.4.6.5 when tested in accordance 
with ASTM E2957. 


Exception: Architectural trim boards. 


R327.4.6.4 Underfloor protection. The underfloor 
area of elevated structures shall be enclosed to grade in 
accordance with the requirements of Section R327.4, or 
the underside of the exposed underfloor shall be pro- 
tected by one of the following: 


1. Noncombustible material. 
2. Ignition-resistant material. 


3. One layer of ?/-inch Type X exterior gypsum 
sheathing applied behind an exterior covering on 
the underside of the floor assembly. 


4. The exterior portion of a l-hour fire resistive 
exterior wall assembly applied to the underside 
of the floor, including assemblies using exterior 
gypsum panel and sheathing products listed in the 
Gypsum Association Fire Resistance Design 
Manual. 


5. An assembly that meets the performance criteria 
in Section R327.4.6.5 when tested in accordance 
with ASTM E2957. 


Exception: Heavy timber structural columns and 
beams do not require protection. 


R327.4.6.5 Conditions of acceptance. ASTM E2957 
tests shall be conducted in triplicate, and the following 
conditions of acceptance shall be met. If any one of the 
three replicates does not meet the conditions of accep- 
tance, three additional tests shall be conducted. AII 
additional tests shall meet the following conditions of 
acceptance: 


1. Absence of flame penetration of the eaves or hor- 
izontal projection assembly at any time during 
the test. 


2. Absence of structural failure of the eaves or hori- 
zontal projection subassembly at any time during 
the test. 


3. Absence of sustained combustion of any kind at 
the conclusion of the 40-minute test. 


R327.4.7 Walking surfaces. Deck, porch and balcony 
walking surfaces located greater than 30 inches and less 
than 12 feet (3658 mm) above grade or the surface below 
shall be constructed with one of the following materials: 


1. Materials that comply with the performance require- 
ments of Section R327.4.7.1 when tested in accor- 
dance with both ASTM E2632 and ASTM E2726. 


2. Ignition-resistant materials that comply with the 
performance requirements of Section R327.4.2 
when tested in accordance with ASTM E84 or UL 
723. 


3. Exterior fire-retardant-treated wood. 


4. Noncombustible material. 
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5. Any material that complies with the performance 
requirements of Section R327.4.7.2 where tested in 
accordance with ASTM E2632, where the exterior 
wall covering of the structure is noncombustible or 
ignition-resistant material. 


6. Any material that complies with the performance 
requirements of ASTM E2632, where the exterior 
wall covering of the structure is noncombustible or 
ignition-resistant material. 


Exception: Wall covering material may be of any 
material that otherwise complies with this chapter 
when the decking surface material complies with 
the performance requirements ASTM E84 with a 
Class B flame spread rating. 


Exception: Walking surfaces of decks, porches and bal- 
conies not greater than 200 square feet (18.58 m?) in 
area, where the surface is constructed of nominal 2-inch 
(51 mm) lumber. 


R327.4.7.1 Requirements for R327.4.7, Item 1. The 
material shall be tested in accordance with ASTM 
E2632 and ASTM E2726, and shall comply with the 
conditions of acceptance in Sections R327.4.7.1.1 and 
R327.4.7.1.2. The material shall also comply with the 
performance requirements of Section R327.4.2 for igni- 
tion-resistant material when tested in accordance with 
ASTM E84 or UL 723. 


R327.4.7.1.4 Conditions of acceptance. ASTM 
E2632 tests shall be conducted in triplicate and the 
following conditions of acceptance shall be met. If 
any one of the three replicates does not meet the 
conditions of acceptance, three additional tests shall 
be conducted. АП additional tests shall meet the fol- 
lowing conditions of acceptance: 


1. Peak heat release rate of less than or equal to 
25 kW/f? (269 kW/m’). 


2. Absence of sustained flaming or glowing 
combustion of any kind at the conclusion of 
the 40-minute observation period. 


3. Absence of falling particles that are still burn- 
ing when reaching the burner or floor. 


R327.4.7.1.2 Conditions of acceptance. ASTM 
E2762 tests shall be conducted in triplicate and the 
following conditions of acceptance shall be met. If 
any one of the three replicates does not meet the 
conditions of acceptance, three additional tests shall 
be conducted. АП of the additional tests shall meet 
the following conditions of acceptance: 


1. Absence of sustained flaming or glowing 
combustion of any kind at the conclusion of 
the 40-minute observation period. 


2. Absence of falling particles that are still burn- 
ing when reaching the burner or floor. 


R327.4.7.2 Requirements for R327.4.7, Item 6. The 
material shall be tested in accordance with ASTM 
E2632 and shall comply with the following conditions 
of acceptance. The test shall be conducted in triplicate 
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and the peak heat release rate shall be less than or equal 
to 25 КУЛЕ (269 kW/m’). If any one of the three repli- 
cates does not meet the conditions of acceptance, three 
additional tests shall be conducted. АП of ће additional 
tests shall meet the conditions of acceptance. 


R327.4.8 Glazing. Exterior windows, windows within 
exterior doors, and skylights shall be tempered glass, mul- 
tilayered glazed panels, glass block or have a fire-resis- 
tance rating of not less than 20 minutes. 


SECTION R328 
DETACHED GROUP R ACCESSORY STRUCTURES 
(GROUP U) 


R328.1 Purpose. The purpose of this section is to provide for 
tabulated allowable area increases for detached Group R 
accessory structures (Group U) based on the availability of 
open spaces between adjacent buildings and/or property lines. 


R328.2 Scope. The provisions of this section are limited to 
detached Group R accessory structures, which are not more 
than one story above grade plane in height. Mezzanines may 
be included within detached accessory structures but shall be 
limited to an aggregate floor area of not more than one-third 
of the area of the room or space in which the level is located. 


R328.3 Definitions. The following words and terms shall, for 
the purposes of this section, have the meanings shown herein. 


SEPARATION DISTANCE. The distance measured 
from the detached accessory structure exterior face to one 
of the following: 


1. The closest interior lot line. 
2. The centerline of a street, an alley or a public way. 


3. Residences or other accessory structures on the 
same property. 


The distance shall be measured at right angles from the 
face of the wall. 


R328.4 Allowable area. The 3,000-square-foot (279 m?) area 
limitation imposed by definition for residential accessory 
structures shall be permitted to be increased where separation 
distances are provided on all sides of a detached accessory 
structure in accordance with Table R328.4. 


Exceptions: Where a separation distance of 10 feet 
(3048 mm) or more is provided, 1-hour fire-resistance- 
rated construction may be substituted for the separation 
distance noted in Table R328.4 for one side of a detached 
accessory structure subject to the following conditions: 


1. A minimum separation distance of 10 feet (3048 mm) 
must be provided adjacent to the 1-ћошг fire-resis- 
tance-rated exterior wall. 


2. Openings in the 1-hour fire-resistance-rated exterior 
wall are limited to 15 percent of the area of the wall. 


R328.4.1 Residential accessory structures on same lot. 
For the purposes of this section, two or more detached res- 
idential accessory structures on the same lot shall be regu- 
lated as separate buildings or shall be considered as 


89 


> 


BUILDING PLANNING 


portions of one building if the aggregate area of the build- 
ings is within the limitations of Table R328.4. 


Where aggregate building areas are being considered as 
portions of one building, the separation distances specified 
in Table R328.4 shall be applicable to all exterior building 
faces which establish the aggregate building perimeter. 


R328.4.2 Projections. Projections of exterior walls shall 
comply with Table R302.1 of this code. 


TABLE R328.4 
ALLOWABLE AREA INCREASE 
DETACHED GROUP R ACCESSORY BUILDINGS 


SEPARATION DISTANCE ALLOWABLE AREA 
= VM ) (square feet) 


KNEE аа» 500 


4,500 


5,500 


6,000 
7,000 


8,000 


11,000 


For SI: 1 foot = 308.4 mm, 1 square foot = 0.0929 т?. 


SECTION R329 
SWIMMING POOLS, SPAS AND HOT TUBS 


R329.1 General. The design and construction of barriers for 
residential swimming pools which are accessory to four or 
fewer dwelling units shall comply with the applicable provi- 
sions of the International Swimming Pool and Spa Code. 


SECTION R330 
STATIONARY STORAGE BATTERY SYSTEMS 


R330.1 General. Stationary storage battery system shall 
comply with the provisions of this section. 


R330.2 Equipment listings. Stationary storage battery sys- 
tems shall be /isted and labeled for residential use in accor- 
dance with UL 9540. 


Exceptions: 


1. Where approved, repurposed unlisted battery sys- 
tems from electric vehicles are allowed to be 
installed outdoors or in detached sheds located not 
less than 5 feet (1524 mm) from exterior walls, 
property lines and public ways. 
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2. Battery systems that are an integral part of an electric 
vehicle are allowed provided that the installation 
complies with Section 625.48 of the Electrical Code. 


3. Battery systems less than 1 kWh (3.6 megajoules). 


R330.3 Installation. Stationary storage battery systems shall 
be installed in accordance with the manufacturer's instruc- 
tions and their /isting, if applicable, and shall not be installed 
within the habitable space of a dwelling unit. 


R330.4 Electrical installation. Stationary storage battery 
systems shall be installed in accordance with the Electrical 
Code. Inverters shall be /isted and labeled in accordance with 
UL 1741 or provided as part of the UL 9540 listing. Systems 
connected to the utility grid shall use inverters listed for util- 
ity interaction. 


R330.5 Ventilation. Indoor installations of stationary stor- 
age battery systems that include batteries that produce hydro- 
gen or other flammable gases during charging shall be 
provided with ventilation in accordance with Section 
М1307.4. 


R330.6 Protection from impact. Stationary storage battery 
systems installed in a location subject to vehicle damage shall 
be protected by approved barriers. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


CHAPTER 4 
FOUNDATIONS 


SECTION R401 
GENERAL 


R401.1 Application. The provisions of this chapter shall 
control the design and construction of the foundation and 
foundation spaces for buildings. In addition to the provisions 
of this chapter, the design and construction of foundations in 
flood hazard areas as determined by the flood plain adminis- 
trator shall meet the provisions of Section R322. Wood foun- 
dations shall be designed and installed in accordance with 
AWC PWF. 


Exception: The provisions of this chapter shall be permit- 
ted to be used for wood foundations only in the following 
situations: 


1. In buildings that have not more than two floors and a 
roof. 


2. Where interior basement and foundation walls are con- 
structed at intervals not exceeding 50 feet (15 240 mm). 


Wood foundations in Seismic Design Category D,, D, or 
D, shall be designed in accordance with accepted engineering 
practice. 


R401.2 Requirements. Foundation construction shall be 
capable of accommodating all loads in accordance with Sec- 
tion R301 and of transmitting the resulting loads to the sup- 
porting soil. Fill soils that support footings and foundations 
shall be designed, installed and tested in accordance with 
accepted engineering practice. 


R401.3 Drainage. Surface drainage shall be diverted to a 
storm sewer conveyance or other арг: point of collec- 
tion that does not create a hazard. Lots shall be graded to 
drain surface water away from foundation walls. The grade 
shall fall not fewer than 6 inches (152 mm) within the first 10 
feet (3048 mm). 


Exception: Where /ot lines, walls, slopes or other physical 
barriers prohibit 6 inches (152 mm) of fall within 10 feet 
(3048 mm), drains, swales or other means shall be pro- 
vided and shall be constructed to ensure drainage away 
from the structure. Impervious surfaces within 10 feet 
(3048 mm) of the building foundation shall be sloped not 
less than 2 percent away from the building. 


R401.4 Soil tests. Where data indicate expansive soils, com- 
pressible soils, shifting зол or other questionable soil char- 
acteristics are likely to be present, the building official shall 
determine whether to require a soil test to determine the soil’s 
characteristics at a particular location. This test shall be done 
by an approved agency using an approved method. 


R401.4.1 Geotechnical evaluation. In lieu of a complete 
geotechnical evaluation, the load-bearing values in Table 
R401.4.1 shall be assumed. 
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TABLE R401.4.1 
PRESUMPTIVE LOAD-BEARING 
VALUES OF FOUNDATION MATERIALS* 


LOAD-BEARING 
PRESSURE 
(pounds per square foot) 


Crystalline bedrock 12,000 
Sedimentary and foliated rock 4,000 


CLASS OF MATERIAL 


Sandy gravel and/or gravel (GW and GP) 3,000 


Sand, silty sand, clayey sand, silty gravel 

and clayey gravel (SW, SP, SM, SC, GM 2,000 

and GC) 

Clay, sandy, silty clay, clayey silt, silt and 1.500 

sandy silt (CL, ML, MH and СН) : 

For SI: 1 pound per square foot — 0.0479 kPa. 

a. Where soil tests are required by Section R401.4, the allowable bearing 
capacities of the soil shall be part of the recommendations. 

b. Where the building official determines that in-place soils with an allowable 


bearing capacity of less than 1,500 psf are likely to be present at the site, the 
allowable bearing capacity shall be determined by a soils investigation. 


R401.4.2 Compressible or shifting soil. Instead of a 
complete geotechnical evaluation, where top or subsoils 
are compressible or shifting, they shall be removed to a 
depth and width sufficient to ensure stable moisture con- 
tent in each active zone and shall not be used as fill or sta- 
bilized within each active zone by chemical, dewatering or 
presaturation. 


SECTION R402 
MATERIALS 


R402.1 Wood foundations. Wood foundation systems shall 
be designed and installed in accordance with the provisions 
of this code. 


R402.1.1 Fasteners. Fasteners used below grade to attach 
plywood to the exterior side of exterior basement or crawl- 
space wall studs, or fasteners used in knee wall construc- 
tion, shall be of Type 304 or 316 stainless steel. Fasteners 
used above grade to attach plywood and all lumber-to- 
lumber fasteners except those used in knee wall construc- 
tion shall be of Type 304 or 316 stainless steel, silicon 
bronze, copper, hot-dipped galvanized (zinc coated) steel 
nails, or hot-tumbled galvanized (zinc coated) steel nails. 
Electro-galvanized steel nails and galvanized (zinc coated) 
steel staples shall not be permitted. 


R402.1.2 Wood treatment. Lumber and plywood shall be 
pressure-preservative treated and dried after treatment in 
accordance with АУРА U1 (Commodity Specification A, 
Special Requirement 4.2), and shall bear the /abel of ап 
accredited agency. Where lumber or plywood is cut or 
drilled after treatment, the treated surface shall be field 
treated with copper naphthenate, the concentration of 
which shall contain not less than 2-percent copper metal, 
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by repeated brushing, dipping or soaking until the wood 
cannot absorb more preservative. 


R402.2 Concrete. Concrete shall have a minimum specified 
compressive strength of /”., as shown in Table R402.2. Con- 
crete subject to moderate or severe weathering as indicated in 
Table R301.2(1) shall be air entrained as specified in Table 
#402.2. The maximum weight of fly ash, other pozzolans, 
silica fume, slag or blended cements that is included in con- 
crete mixtures for garage floor slabs and for exterior porches, 
carport slabs and steps that will be exposed to deicing chemi- 
cals shall not exceed the percentages of the total weight of 
cementitious materials specified in Section 19.3.3.4 of ACI 
318. Materials used to produce concrete and testing thereof 
shall comply with the applicable standards listed in Chapters 
19 and 20 of ACI 318 or ACI 332. 


R402.2.1 Materials for concrete. Materials for concrete 
shall comply with the requirements of Section R608.5.1. 


R402.3 Precast concrete. Precast concrete foundations shall 
be designed in accordance with Section R404.5 and shall be 
installed in accordance with the provisions of this code and 
the manufacturer's instructions. 


R402.3.1 Precast concrete foundation materials. Materi- 
als used to produce precast concrete foundations shall meet 
the following requirements. 


1. АП concrete used in the manufacture of precast con- 
crete foundations shall have a minimum compres- 
sive strength of 5,000 psi (34 470 kPa) at 28 days. 
Concrete exposed to a freezing and thawing envi- 
ronment shall be air entrained with a minimum total 
air content of 5 percent. 


2. Structural reinforcing steel shall meet the require- 
ments of ASTM A615, A706 or A996. The minimum 
yield strength of reinforcing steel shall be 40,000 psi 
(Grade 40) (276 MPa). Steel reinforcement for pre- 
cast concrete foundation walls shall have a minimum 
concrete cover of ?/, inch (19.1 mm). 


3. Panel-to-panel connections shall be made with 
Grade II steel fasteners. 


4. The use of nonstructural fibers shall conform to 
ASTM С1116. 


5. Grout used for bedding precast foundations placed 
on concrete footings shall meet ASTM C1107. 


R402.4 Masonry. Masonry systems shall be designed and 
installed in accordance with this chapter and shall have a min- 
imum specified compressive strength of 1,500 psi (10.3 MPa). 


SECTION R403 
FOOTINGS 


R403.1 General. All exterior walls shall be supported on 
continuous solid or fully grouted masonry or concrete foot- 
ings, crushed stone footings, wood foundations, or other 
approved structural systems that shall be of sufficient design 
to accommodate all loads according to Section R301 and to 
transmit the resulting loads to the soil within the limitations 
as determined from the character of the soil. Footings shall be 
supported on undisturbed natural soils or engineered fill. 
Concrete footing shall be designed and constructed in accor- 
dance with the provisions of Section R403 or in accordance 
with ACI 332. 


R403.1.1 Minimum size. Concrete and masonry footings 
shall be in accordance with Table R403.1 and Figure 
R403.1(1) or R403.1.3, as applicable. The footing width 
shall be based on the load-bearing value of the soil in accor- 
dance with Table R401.4.1. Spread footings shall be not less 
than 6 inches (152 mm) in thickness for foundation walls 
supporting one floor, 7 inches (178 mm) in thickness for 
foundation walls supporting two floors, and 8 inches (203 
mm) in thickness for foundation walls supporting three 
floors. Footing projections, P, shall be not less than 2 inches 
(51 mm) and shall not exceed the thickness of the footing. 
Footing thickness and projection for fireplaces shall be in 
accordance with Section R1001.2. The size of footings sup- 
porting piers and columns shall be based on the tributary load 
and allowable soil pressure in accordance with Table 
R401.4.1. For isoiated footings, see Section R403.1.7. Foot- 
ings for wood foundations shall be in accordance with the 


TABLE R402.2 
MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE 


For SI: 1 pound per square inch = 6.895 kPa. 
. Strength at 28 days psi. 
. See Table R301.2(1) for weathering potential. 


. See Section R402.2 for maximum cementitious materials content. 


њо e. c св 


TYPE OR LOCATION OF CONCRETE CONSTRUCTION 


MINIMUM SPECIFIED 
COMPRESSIVE STRENGTH? (f 3 
Weathering Potential^ 


3,000“ 3,0004 


. Concrete in these locations that is subject to freezing and thawing during construction shall be air-entrained concrete in accordance with Footnote d. 
. Concrete shall be air-entrained. Total air content (percent by volume of concrete) shall be not less than 5 percent or more than 7 percent. 


. For garage floors with a steel-troweled finish, reduction of the total air content (percent by volume of concrete) to not less than 3 percent is permitted if the 


specified compressive strength of the concrete is increased to not less than 4,000 psi. 
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details set forth in Section R403.2, and Figures R403.1(2) 
and R403.1(3). Footings for precast foundations shall be in 
accordance with the details set forth in Section R403.4, Table 
R403.4, and Figures R403.4(1) апа R403.4(2). 


TABLE R403.1 
MINIMUM WIDTH OF CONCRETE, 
PRECAST OR MASONRY FOOTINGS (inches)* 


SE LOAD-BEARING VALUE OF SOIL (psf) 


4-inch brick veneer over light frame or 8-inch hollow concrete 
masonry 


LA ІЛЕСТІ Жары Ін, 
њу | 4 | x Ги Ги. 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. 


a. Where minimum footing width is 12 inches, use of a single wythe of solid 
or fully grouted 12-inch nominal concrete masonry units is permitted. 


R403.1.2 Continuous footing in Seismic Design Catego- 
ries р, D, and D,. Exterior walls of buildings located in 
Seismic Design Categories D,, D, and D, shall be supported 
by continuous solid or fully grouted masonry or concrete 
footings. Other footing materials or systems shall be 
designed in accordance with accepted engineering practice. 
Required interior braced wall panels in buildings located in 
Seismic Design Categories D,, D, and D, with plan dimen- 
sions greater than 50 feet (15 240 mm) shall be supported 
by continuous (from beginning to end of any wall line con- 
taining braced wall panels) solid or fully grouted masonry 
or concrete footings in accordance with Section 
R403.1.3.4, except for two-story buildings in Seismic 
Design Category D,, in which all braced wall panels, inte- 
rior and exterior, shall be supported on continuous founda- 
tions. 


Exception: One- and two-story buildings shall be per- 
mitted to have interior braced wall panels supported on 
continuous foundations at intervals not exceeding 50 
feet (15 240 mm) provided that: 


1. The height of cripple walls does not exceed 4 feet 
(1219 mm). 


2. First-floor braced wall panels are supported on 
doubled floor joists, continuous blocking or floor 
beams. 


3. The distance between bracing lines does not 
exceed twice the building width measured paral- 
lel to the braced wall line. 
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R403.1.3 Footing and stem wall reinforcing in Seismic 
Design Categories D,, D,, and D,. Concrete footings and 
stem walls located in Seismic Design Categories D,, D, and 
D,, as established in Table R301.2(1), shall have minimum 
reinforcement in accordance with this section, Section R404 
and Figure R403.1.3. Reinforcement shall be installed with 
support and cover in accordance with Section R403.1.3.5. 


R403.1.3.1 Concrete stem walls with concrete footings. 
In Seismic Design Categories D,, D, and D, where а con- 
struction joint is created between a concrete footing and a 
concrete stem wall, not fewer than one No. 4 vertical bar 
shall be installed at not more than 4 feet (1219 mm) on 
center. The vertical bar shall have a standard hook and 
extend to the bottom ofthe footing and shall have support 
and cover as specified in Section R403.1.3.5.3 and extend 
not less than 14 inches (357 mm) into the stem wall. Stan- 
dard hooks shall comply with Section R608.5.4.5. Not 
fewer than one No. 4 horizontal bar shall be installed 
within 12 inches (305 mm) ofthe top ofthe stem wall and 
one No. 4 horizontal bar shall be located 3 to 4 inches (76 
mm to 102 mm) from the bottom of the footing. 


R403.1.3.2 Masonry stem walls with concrete foot- 
ings. In Seismic Design Categories Dy, D, and D, 
where a masonry stem wall is supported on a concrete 
footing, not fewer than one No. 4 vertical bar shall be 
installed at not more than 4 feet (1219 mm) on center. 
The vertical bar shall have a standard hook and extend 
to the bottom of the footing and shall have support and 
cover as specified in Section R403.1.3.5.3 and extend 
not less than 14 inches (357 mm) into the stem wall. 
Standard hooks shall comply with Section R608.5.4.5. 
Not fewer than one No. 4 horizontal bar shall be 
installed within 12 inches (305 mm) of the top of the 
wall and one No. 4 horizontal bar shall be located 3 to 4 
inches (76 mm to 102 mm) from the bottom of the foot- 
ing. Masonry stem walls shall be solid grouted. 


R403.1.3.3 Slabs-on-ground with turned-down foot- 
ings. In Seismic Design Categories Dy, D, and D,, 
slabs-on-ground cast monolithically with turned-down 
footings shall have not fewer than one No. 4 bar at the 
top and the bottom of the footing or one No. 5 bar or 
two No. 4 bars in the middle third of the footing depth. 


Where the slab is not cast monolithically with the 
footing, No. 3 or larger vertical dowels with standard 
hooks on each end shall be installed at not more than 4 
feet (1219 mm) on center in accordance with Figure 
R403.1.3, Detail 2. Standard hooks shall comply with 
Section R608.5.4.5. 


R403.1.3.4 Interior bearing and braced wall panel 
footings in Seismic Design Categories D,, D, and р,. 
In Seismic Design Categories D, D, and D,, interior 
footings supporting bearing walls or braced wall pan- 
els, and cast monolithically with a slab on grade, shall 
extend to a depth of not less than 12 inches (305 mm) 
below the top of the slab. 


R403.1.3.5 Reinforcement. Footing and stem wall 
reinforcement shall comply with Sections R403.1.3.5.1 
through R403.1.3.5.4. 
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BOTTOM (SOLE) PLATE 
ATTACHMENT PER 
SECTION R403.1.6 


MIN CLEARANCE 
PER SECTIONS 
R404.1.6 AND 
R317.1 TYP 


12" MIN DEPTH 
OR GREATER FOR 
FROST PROTECTION 
PER SECTIONS 
R403.1.4 AND 
R403.1.4.1 TYP 


MONOLITHIC SLAB-ON-GROUND 


( EE TURNED-DOWN FOOTING 
SCALE: NOT TO SCALE 


3%" MIN CONCRETE SLAB 
PER SECTION R506.1 


пниннниннин 
нинин 


MIN CLEARANCE 
PER SECTIONS 
R404.1.6 AND 
R317.1 TYP 


CMU STEM WALL 
12" MIN DEPTH PER 
SECTION R403.1.4 
OR GREATER 


= 


4 


аА Yap 74777] 


02 
04 
Q 


° 


b 
р 


R403.1.4.1 ТУР 


SLAB-ON-GROUND WITH 


( 3 ) MASONRY STEM WALL AND SPREAD FOOTING 
SCALE: NOT TO SCALE 


CONCRETE STEM 


WALL THICKNESS 
PER SECTION R404.1.3 


CONCRETE STEM WALL 


INTERIOR 


HORIZONTAL 


CONCRETE FOOTING PLACED 
PRIOR TO STEM 


BASEMENT OR CRAWL SPACE WITH 


CONCRETE WALL AND SPREAD FOOTING 
SCALE: NOT TO SCALE 


For SI: 1 inch = 25.4 mm. 


3%" MIN CONCRETE 
SLAB PER SECTION R506.1 


REINFORCEMENT 
PER TABLE К404.1.2(1) 


BEARING WALL 
WALL LINE 


3%" MIN CONCRETE SLAB 
PER SECTION R506.1 


THICKENED SLAB-ON-GROUND FOOTING 


( Эг BEARING WALLS OR BRACED WALL LINES 
SCALE: NOT TO SCALE 


INTERIOR 
h Tu. CMU STEM WALL 


44 


h 9. 
Ф 03 
AR 
b. 
Zä 


BASEMENT OR CRAWL SPACE WITH 


( | ) MASONRY WALL AND SPREAD FOOTING 
SCALE: NOT TO SCALE 


HORIZONTAL REINFORCEMENT 
PER TABLE R404.1.2(1) 


e| “CONCRETE STEM AND 
FOOTING COMBINED 
(MONOLITHIC POUR) 


BASEMENT OR CRAWL SPACE WITH 


(6 укты WALL BEARING DIRECTLY ON SOIL 
SCALE: NOT TO SCALE 


W = Width of footing per Table R403.1, T = Thickness of footing and P = Projection per Section R403.1.1. 


NOTES: 

. See Section R404.3 for sill requirements. 

. See Section R403.1.6 for sill attachment. 

. See Section R506.2.3 for vapor retarder requirements. 
. See Section R403.1 for base. 


а 
b 
с 
d 
e 
£ 


See Section R408 for under-floor ventilation and access requirements. 


. See Figure R403.1.3 for additional footing requirements for structures in SDC D,, D, and D, and townhouses in SDC C. 


FIGURE R403.1(1) 
PLAIN CONCRETE FOOTINGS WITH MASONRY AND CONCRETE STEM WALLS IN SDC A, B AND C^ ^ °' 
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| PRESSURE-PRESERVATIVE-TREATED 


ы FLASHING 


2 x 6 IN. STUD INSULATED 
FIELD-APPLIED 2 x 6 IN. TOP PLATE AS APPROPRIATE AND WARM SIDE 
VAPOR RETARDER 


2 x 6 IN. TOP PLATE 


2-IN. AIR GAP 

1-IN.-THICK PRESSURE-PRESERVATIVE- 

TREATED LUMBER OR PLYWOOD STRIP 
PROTECTING TOP OF POLYETHYLENE FILM 

FINISH GRADE SLOPE ‘/, IN. 
PER FOOT, MIN. 6 FT. FROM 
WALL 


PRESSURE-PRESERVATIVE- 
TREATED PLYWOOD 
(SEE TABLE R404.2.3) 


ho И NN MJIN HEL IN 
WAYS ЖАУУ 


4 FT. (MAX. BACKFILL) 


6 MIL POLYETHYLENE FILM 


6 MIL POLYETHYLENE FILM 
d De # NS ДА ON CRUSHED STONE OR 
го о дофој NN ААА GRAVEL BACKFILL 


0990 | /// NS 2 


MIN. 3.5-IN. CONCRETE SLAB WITH 
VAPOR RETARDER AND OPTIONAL 
1-IN. SCREED BOARD 


% Q 00060 ° 3 
59 o ы?» 92.94 == 


PRESSURE-PRESERVATIVE- 
TREATED 2 x 6 IN. BOTTOM 
PLATE 


PRESSURE-PRESERVATIVE- 
TREATED 2 x 8 IN. FOOTING 
PLATE 


6 IN. 


4 IN. GRAVEL OR CRUSHED 
STONE FILL UNDER FLOOR 
(SEE SECTION R403.2) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254. 


FIGURE R403.1(2) 
PERMANENT WOOD FOUNDATION BASEMENT WALL SECTION 
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PRESSURE-PRESERVATIVE-TREATED 


FIELD-APPLIED 2 x 6 IN. TOP PLATE 


FLASHING 
2 x 6 IN. TOP PLATE 


AY 


ҮҮ 


8 IN. MIN. 


FINISH GRADE SLOPE '/, IN. 
PER FOOT, MIN. 6 FT. FROM 


WALL 


PRESSURE-PRESERVATIVE- 
TREATED 2 x 6 IN. STUD WALL 


|J 
BN Z 
NN Z N 
ЖУА FT MAX. NS 
NN Z NN ` 


18 IN. MIN. 


| | CLASS | VAPOR RETARDER 
PRESSURE-PRESERVATIVE- 


TRATED PLYWOOD 
(SEE TABLE R404.2.3) 


WLI N: Z/ NN AAN 
YI SS ANNIS II 
WSZ NS AANS ILL ХХХ 
и ЖУММУХУ 2 
“чиуұқуммжхО 
АУА УАҚАС | 
LINN ILIN ZL N 
NN NSSS У// N NNZZ 
| ХХХ Z NN ДА 
NN ХХХ УМУ — - 
Алыста тасы PRESSURE-PRESERVTIVE- 
TREATED 2 x 8 IN. FOOTING PLATE 


S 
o со 
9009, 2000 


N 
МЕ AN Z МР 
АМА О ACT 
6 IN. GRAVEL OR CRUSHED STONE ad cb 


(SEE SECTION R403.2) 
16 IN. 


AS: 


АЗАҚ А 
NN Z NN Z N 
MIN YAN 
/ 


PRESSURE-PRESERVATIVE- 
TREATED 2 x 6 IN. BOTTOM PLATE 


6 IN. 


BELOW FROST LINE 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm. 


FIGURE R403.1(3) 
PERMANENT WOOD FOUNDATION CRAWL SPACE SECTION 
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BEARING WALL OR 
BRACED WALL LINE 


3%" MIN 
CONCRETE 


SLAB PER 
SECTION R506.1 


SILL OR BOTTOM (SOLE) PLATE 
ATTACHMENT PER SECTION 
R403.1.6 W/ 3 x 3 WASHERS 
PER SECTION R602.11.1 


MIN CLEARANCE 
PER SECTIONS 

R404.1.6 AND 
R317.1 


12" MIN DEPTH 
OR GREATER FOR 
FROST PROTECTION 
PER SECTIONS R403.1.4 
AND R403.1.4.1 


MIN REINFORCEMENT 12" MIN 
PER SECTION PER SECTION 
R403.1.3.3 R403.1.3.4 


SLAB-ON-GROUND WITH 


( 1 ) MONOLITHIC TURNED-DOWN FOOTING 
SCALE: NOT TO SCALE 


SILL OR BOTTOM (SOLE) PLATE 
ATTACHMENT PER SECTION 
R403.1.6 W/ 3 x 3 WASHERS 
PER SECTION R602.11.1 die 


3%" MIN CONCRETE SLAB 
ју PER SECTION В506.1 


MIN CLEARANCE 


Y 


PER SECTIONS li m 
R404.1 6 || 2 ma 
AND R317.1 S 
|| (1) #4 HORIZ. IN ТОР 12" 
ii 
Bb QNSE. 
12" MIN DEPTH 18 h 7 
PER SECTION R403. 14 | | PER SECTION R404.1.4.1 
FROST PROTECTION LL ЊЕ DOWEL 4 [^ E 
PER SECTION 
R403.1.4.1 R403.1.3.2, 14" MIN INTO 
STEM-WALL WITH 
STANDARD HOOK PER 


SECTION R608.5.4.5 


SLAB-ON-GROUND WITH 


(3 ) MASONRY STEM WALL AND SPREAD FOOTING 
ipic т CONCRETE STEM WALL 


THICKNESS PER SECTION 
ТЕПЕ КАКВЕ " #4 CONT PER SECTION 
PER SECTIONS 
SK 34 DOWEL @ 48" ON 
AND R317.1 CENTER PER SECTION 
R403.1.3.1 14" MIN INTO 
STANDARD HOOK 
pai ula PER SECTION R608.5.4.5 
OR GREATER FOR 
FROST PROTECTION 
PER SECTION CONCRETE FOOTING 
R403.1.4.1 PLACED PRIOR TO STEM 
WALL 
п) #4 CONT PER SECTION 
BASEMENT OR CRAWL SPACE “98131 


( 5 ) CONCRETE STEM WALL AND SPREAD FOOTING 
SCALE: NOT TO SCALE 


CONSTRUCTION JOINT 
#4 MIN HORIZONTAL 
BAR TOP AND BOTTOM 
PER SECTION 
R403.1.3.3 


3%” MIN CONCRETE 
SLAB PER SECTION 
R506.1 


#3 MIN 
OWEL 


E 
SECTION R403.1.3.3 
DOWELS FOR SLAB-ON-GROUND 


( отн TURNED-DOWN FOOTINGS 
SCALE: NOT TO SCALE 


(1) #4 HORIZ. IN TOP 12" 


#4 DOWEL @ 48" ON- 

CENTER PER SECTION 
R403.1.3.2 14" MIN INTO STEM- 
WALL WITH STANDARD 

HOOK PER SECTION 
R608.5.4.5 


Y 
| 


8" MIN CMU STEM 
WALL, SOLID GROUTED 
PER SECTION R404.1.4.1 


Px Po ee РРА: 


REINFORCEMENT 
PER SECTION R403.1.3.2 


BASEMENT OR CRAWL SPACE WITH 


MASONRY STEM WALL AND SPREAD FOOTING 
( 4 ) SCALE: NOT TO SCALE 


CONCRETE 
STEM WALL 
: THICKNESS 


MIN CLEARANCE PER SECTION 
PER SECTIONS R404.1.4.2 
R404.1.6 
AND R317.1 9 %4 СОМТ ТОР 
R SECTION 
R403.1.3.1 
12" MIN DEPTH 
PER SECTION 
R403.1.4 OR 
GREATER (1) #4 CONT 
FOR FROST AT BOTTOM 
PROTECTION PER PER SECTION 
SECTION R403.1.4.1 R403.1.3.1 


BASEMENT OR CRAWL SPACE WITH MONOLITHIC 


CONCRETE STEM WALL AND SPREAD FOOTING 
( 6 вата NOT TO SCALE 


W = Width of footing per Table R403.1, T = Thickness of footing, and P = Projection per Section R403.1.1 
NOTES: 


a. 
b. 
с. 
d. 
e. 


f. 


See Section R404.3 for sill requirements. 

See Section R403.1.6 for sill attachment. 

See Section R506.2.3 for vapor retarder requirements. 

See Section R403.1 for base. 

See Section R408 for under-floor ventilation and access requirements. 
See Section R403.1.3.5 for reinforcement requirements. 


FIGURE R403.1 
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R403.1.3.5.1 Steel reinforcement. Steel reinforce- 
ment shall comply with the requirements of ASTM 
A615, A706 or A996. ASTM A996 bars produced 
from rail steel shall be Type R. The minimum yield 
strength of reinforcing steel shall be 40,000 psi 
(Grade 40) (276 MPa). 


R403.1.3.5.2 Location of reinforcement in wall. 
The center of vertical reinforcement in stem walls 
shall be located at the centerline of the wall. Hori- 
zontal and vertical reinforcement shall be located in 
footings and stem walls to provide the minimum 
cover required by Section R403.1.3.5.3. 


R403.1.3.5.3 Support and cover. Reinforcement shall 
be secured in the proper location in the forms with tie 
wire or other bar support system to prevent displace- 
ment during the concrete placement operation. Steel 
reinforcement in concrete cast against the earth shall 
have a minimum cover of 3 inches (75 mm). Minimum 
cover for reinforcement in concrete cast in removable 
forms that will be exposed to the earth or weather shall 
Бе 1"/, inches (38 mm) for No. 5 bars and smaller, and 
2 inches (50 mm) for No. 6 bars and larger. For concrete 
cast in removable forms that will not be exposed to the 
earth or weather, and for concrete cast in stay-in-place 
forms, minimum cover shall be ?/ 4 inch (19 mm). 


R403.1.3.5.4 Lap splices. Vertical and horizontal rein- 
forcement shall be the longest lengths practical. Where 
splices are necessary in reinforcement, the length of lap 
splice shall be in accordance with Table R608.5.4.(1) 
and Figure R608.5.4(1). The maximum gap between 
noncontact parallel bars at a lap splice shall not exceed 
the smaller of one-fifth the required lap length and 6 
inches (152 mm) [see Figure R608.5.4(1)]. 


R403.1.3.6 Isolated concrete footings. In detached 
one- and two-family dwellings that are three stories or 
less in height and constructed with stud bearing walls, 
isolated plain concrete footings supporting columns or 
pedestals are permitted. 


R403.1.4 Minimum depth. Exterior footings shall be 
placed not less than 12 inches (305 mm) below the finished 
grade on undisturbed ground surface. Where applicable, the 
depth of footings shall also conform to Section R403.1.4.1. 


R403.1.4.1 Frost protection. Except where otherwise 
protected from frost, foundation walls, piers and other 
permanent supports of buildings and structures shall be 
protected from frost by one or more of the following 
methods: 
1. Extended below the frost line specified in Table 
R301.2.(1). 


2. Constructed in accordance with Section R403.3. 
3. Constructed in accordance with ASCE 32. 
4. Erected on solid rock. 


Footings shall not bear on frozen soil unless the frozen 
condition is permanent. 
Exceptions: 
1. Protection of free-standing accessory struc- 


tures with an area of 600 square feet (56 m?) or 
less, of light-frame construction, with an eave 


height of 10 feet (3048 mm) or less shall not be 
required. 


2. Protection of free-standing accessory struc- 
tures with an area of 400 square feet (37 m?) 
or less, of other than light-frame construction, 
with an eave height of 10 feet (3048 mm) or 
less shall not be required. 


3. Decks not supported by a dwelling need not be 
provided with footings that extend below the 
frost line. 


R403.1.5 Slope. The top surface of footings shall be level. 
The bottom surface of footings shall not have a slope exceed- 
ing one unit vertical in 10 units horizontal (10-percent slope). 
Footings shall be stepped where it is necessary to change the 
elevation of the top surface of the footings or where the slope 
of the bottom surface of the footings will exceed one unit 
vertical in 10 units horizontal (10-percent slope). 


R403.1.6 Foundation anchorage. Wood sill plates and 
wood walls supported directly on continuous foundations 
shall be anchored to the foundation in accordance with this 
section. 


Cold-formed steel framing shall be anchored directly to 
the foundation or fastened to wood sill plates in accordance 
with Section R505.3.1 or R603.3.1, as applicable. Wood sill 
plates supporting cold-formed steel framing shall be 
anchored to the foundation in accordance with this section. 


Wood sole plates at all exterior walls on monolithic slabs, 
wood sole plates of braced wall panels at building interiors 
on monolithic slabs and all wood sill plates shall be 
anchored to the foundation with minimum '/,-inch- diame- 
ter (12.7 mm) anchor bolts spaced not greater than 6 feet 
(1829 mm) on center or approved anchors or anchor straps 
spaced as required to provide equivalent anchorage to '/,- 
inch-diameter (12.7 mm) anchor bolts. Bolts shall extend 
not less than 7 inches (178 mm) into concrete or grouted 
cells of concrete masonry units. The bolts shall be located in 
the middle third of the width of the plate. A nut and washer 
shall be tightened on each anchor bolt. There shall be not 
fewer than two bolts per plate section with one bolt located 
not more than 12 inches (305 mm) or less than seven bolt 
diameters from each end of the plate section. Interior bear- 
ing wall sole plates on monolithic slab foundation that are 
not part of a braced wall panel shall be positively anchored 
with approved fasteners. Sill plates and sole plates shall be 
protected against decay where required by Sections R317. 


Exceptions: 


1. Walls 24 inches (610 mm) total length or shorter 
connecting offset braced wall panels shall be 
anchored to the foundation with not fewer than 
one anchor bolt located in the center third of the 
plate section and shall be attached to adjacent 
braced wall panels at corners as shown in Item 9 
of Table R602.3(1). 


2. Connection of walls 12 inches (305 mm) total 
length or shorter connecting offset braced wall 
panels to the foundation without anchor bolts 
shall be permitted. The wall shall be attached to 
adjacent braced wall panels at corners as shown 
in Item 9 of Table R602.3(1). 
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R403.1.6.1 Foundation anchorage in Seismic Design 
Categories C, D, D, and D,. In addition to the 
requirements of Section R403.1.6, the following 
requirements shall apply to wood light-frame structures 
in Seismic Design Categories D,, D, and D, and wood 
light-frame townhouses in Seismic Design Category C. 


1. Plate washers conforming to Section R602.11.1 
shall be provided for all anchor bolts over the full 
length of required braced wall lines except where 
approved anchor straps are used. Properly sized 
cut washers shall be permitted for anchor bolts in 
wall lines not containing braced wall panels. 


2. Interior braced wall plates shall have anchor bolts 
spaced at not more than 6 feet (1829 mm) on cen- 
ter and located within 12 inches (305 mm) of the 
ends of each plate section where supported on a 
continuous foundation. 


3. Interior bearing wall sole plates shall have anchor 
bolts spaced at not more than 6 feet (1829 mm) 
on center and located within 12 inches (305 mm) 
of the ends of each plate section where supported 
on a continuous foundation. 


4. The maximum anchor bolt spacing shall be 4 feet 
(1219 mm) for buildings over two stories in height. 


5. Stepped cripple walls shall conform to Section 
R602.11.2. 


6. Where continuous wood foundations in accor- 
dance with Section R404.2 are used, the force 
transfer shall have a capacity equal to or greater 
than the connections required by Section 
R602.11.1 or the braced wall panel shall be con- 
nected to the wood foundations in accordance 
with the braced wall panel-to-floor fastening 
requirements of Table R602.3(1). 
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diameter by 17 inches in depth (864 mm by 432 mm). 
When the axial load exceeds 9,000 pounds. (4.08 kg), 
the footing shall be designed. 


R403.1.7.2 Outside isolated footings. Plain concrete 
isolated footings located outside of an enclosed crawl 
space shall not exceed 6.25 feet square in plan area by 15 
inches in depth (19.5 mm by 381 mm) or 34 inches in 
diameter by 17 inches in depth (864 mm by 432 mm). 
When the axial load exceeds 9,000 pounds. (4.08 kg), the 
footing shall be designed. The footing shall meet the 
frost depth requirements of Table R301.2(1). 


R403.1.8 Grounding electrodes. When concrete reinforc- 
ing bars are installed in concrete footings, the following 
requirements shall be met to provide for a grounding elec- 
trode system: 


1. Uncoated No. 4 reinforcing bar installed not less than 
3 inches (76 mm) from the bottom of the footing and 
not less than 20 feet (6096 mm) in length encased 
with a minimum of 2 inches (51 mm) of concrete. 


2. An uncoated No. 4 reinforcing bar stubbed up at 
least 12 inches (305 mm) above the floor plate line 
and tightly attached to the reinforcing bar located in 
the footing. The spliced lap of the stubbed up bar to 
the footing bar shall be a minimum of 12 inches 
(305 mm). 


R403.1.9 Footings on or adjacent to slopes. The place- 
ment of buildings and structures on or adjacent to slopes 
steeper than one unit vertical in three units horizontal 
(33.3-percent slope) shall conform to Sections R403.1.9.1 
through R403.1.9.4. 


R403.1.9.1 Building clearances from ascending 
slopes. In general, buildings below slopes shall be set a 
sufficient distance from the slope to provide protection 
from slope drainage, erosion and shallow failures. 


R403.1.7 Isolated footings. Plain isolated square or round 
footings shall be permitted subject to the limitations in 
Sections R403.1.7.1 and R403.1.7.2. 


Except as provided in Section R403.1.9.4 and Figure 
R403.1.9.1, the following criteria will be assumed to 
provide this protection. Where the existing slope is 


R403.1.7.1 Isolated footings in the crawl space. Plain 
concrete isolated footings supporting a single floor sys- 
tem whose total loads do not exceed 50 pounds per 
square foot (2394 Pa) (40 pounds live load, 10 pounds 
dead load) shall be a minimum size of 18 inches in 
diameter by 8 inches in depth (457 mm by 203 mm) or 
1.70 square feet in plan area (15 inches square) by 8 
inches in depth (0.12 m? by 203 mm) when the follow- 
ing conditions are met: 


1. Crawl spaces are enclosed by a continuous con- 
crete or masonry foundation. 


2. Floor beam spacing does not exceed 48 inches 
(1219 mm) on center and the maximum size of 
wood floor girders is 4 inches by 8 inches (102 
mm by 203 mm) or 6 inches by 6 inches (152 mm 
by 152 mm). [See Table R502.5.] 


Plain concrete isolated footings supporting other 
floor loads in an enclosed crawl space shall not exceed 
6.25 square feet in plan area (30 inches square) by 15 
inches in depth (1905 mm by 381 mm) or 34 inches in 
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steeper than one unit vertical in one unit horizontal (100- 
percent slope), the toe of the slope shall be assumed to be 
at the intersection of a horizontal plane drawn from the 
top of the foundation and a plane drawn tangent to the 
slope at an angle of 45 degrees (0.79 rad) to the horizon- 
tal. Where a retaining wall is constructed at the toe of the 
slope, the height of the slope shall be measured from the 
top of the wall to the top of the slope. 


R403.1.9.2 Footing setback from descending slope 
surfaces. Footings on or adjacent to slope surfaces 
shall be founded in material with an embedment and 
setback from the slope surface sufficient to provide 
vertical and lateral support for the footing without det- 
rimental settlement. Except as provided for in Section 
R403.1.9.4 and Figure R403.1.9.1, the following set- 
back is deemed adequate to meet the criteria. Where 
the slope is steeper than one unit vertical in one unit 
horizontal (100-percent slope), the required setback 
shall be measured from an imaginary plane 45 degrees 
(0.79 rad) to the horizontal, projected upward from the 
toe of the slope. 
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FACE OF 


РТ STRUCTURE 


TOE OF 
SLOPE 


For SI: 1 foot = 304.8 mm. 


MIN. FOOTING FACE OF 
EMBEDMENT FOOTING 
PER R403.1.4 


FACE OF 


p 


FACE OF SLOPE 
AT PROJECTED 
FACE OF FOOTING 


AT LEAST THE SMALLER 
OF H/3 AND 40 FT. 


AT LEAST THE SMALLER OF H/2 AND 15 FT. 


FIGURE R403.1.9.1 
FOUNDATION CLEARANCE FROM SLOPES 


R403.1.9.3 Foundation elevation. On graded sites, the 
top of any exterior foundation shall extend above the ele- 
vation of the street gutter at point of discharge or the inlet 
of an approved drainage device not less than 12 inches 
(305 mm) plus 2 percent. Alternate elevations are per- 
mitted subject to the approval of the building official, 
provided that it can be demonstrated that required drain- 
age to the point of discharge and away from the structure 
is provided at all locations on the site. 


R403.1.9.4 Alternate setbacks and clearances. Alter- 
nate setbacks and clearances are permitted, subject to 
the approval of the building official. The building offi- 
cial is permitted to require an investigation and recom- 
mendation of a qualified engineer to demonstrate that 
the intent of this section has been satisfied. Such an 
investigation shall include consideration of material, 
height of slope, slope gradient, load intensity and ero- 
sion characteristics of slope material. 


R403.1.10 Foundations on expansive soils. Foundation 
and floor slabs for buildings located on expansive soils 
shall be designed in accordance with Chapter 18 of the 
Building Code. 


Exception: Slab-on-ground and other foundation sys- 
tems that have performed adequately in soil conditions 
similar to those encountered at the building site are per- 
mitted subject to the approval of the building official. 


R403.1.10.1 Expansive soils classifications. Soils 
meeting all of the following provisions shall be consid- 
ered to be expansive, except that tests to show compli- 
ance with Items 1, 2 and 3 shall not be required if the 
test prescribed in Item 4 is conducted: 
1. Plasticity Index (PI) of 15 or greater, determined 
in accordance with ASTM D4318. 
2. More than 10 percent of the soil particles pass a 
No. 200 sieve (75 рт), determined in accordance 
with ASTM D422. 


3. More than 10 percent of the soil particles are less 
than 5 micrometers in size, determined in accor- 
dance with ASTM D422. 


4. Expansion Index greater than 20, determined in 
accordance with ASTM D4829. 


R403.2 Footings for wood foundations. Footings for wood 
foundations shall be in accordance with Figures R403.1(2) 
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and #403.1(3). Gravel shall be washed and well graded. The 
maximum size stone shall not exceed 7/, inch (19.1 mm). 
Gravel shall be free from organic, clayey or silty soils. Sand 
shall be coarse, not smaller than '/,,-inch (1.6 mm) grains and 
shall be free from organic, clayey or silty soils. Crushed stone 
shall have a maximum size of '/, inch (12.7 mm). 


R403.3 Frost-protected shallow foundations. For buildings 
where the monthly mean temperature of the building is main- 
tained at not less than 64?F (18°С), footings are not required 
to extend below the frost line where protected from frost by 
insulation in accordance with Figure R403.3(1) and Table 
R403.3(1). Foundations protected from frost in accordance 
with Figure R403.3(1) and Table R403.3(1) shall not be used 
for unheated spaces such as porches, utility rooms, garages 
and carports, and shall not be attached to basements or crawl 
spaces that are not maintained at a minimum monthly mean 
temperature of 64?F (18?C). 


Materials used below grade for the purpose of insulating 
footings against frost shall be /abeled as complying with 
ASTM C578. 


R403.3.1 Foundations adjoining frost-protected shal- 
low foundations. Foundations that adjoin frost-protected 
shallow foundations shall be protected from frost in accor- 
dance with Section R403.1.4. 


R403.3.1.1 Attachment to unheated slab-on-ground 
structure. Vertical wall insulation and horizontal insu- 
lation of frost-protected shallow foundations that adjoin 
a slab-on-ground foundation that does not have a 
monthly mean temperature maintained at not less than 
64?F (18?C) shall be in accordance with Figure 
R403.3(2) and Table R403.3(1). Vertical wall insulation 
shall extend between the frost-protected shallow foun- 
dation and the adjoining slab foundation. Required hor- 
izontal insulation shall be continuous under the 
adjoining slab foundation and through any foundation 
walls adjoining the frost- protected shallow foundation. 
Where insulation passes through a foundation wall, it 
shall be either of a type complying with this section and 
having bearing capacity equal to or greater than the 
structural loads imposed by the building, or the building 
shall be designed and constructed using beams, lintels, 
cantilevers or other means of transferring building loads 
such that the structural loads of the building do not bear 
on the insulation. 
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FOUNDATIONS 


INSULATION DETAIL 


FLASHING PER SECTION R703.8 


SLAB-ON-GROUND FOUNDATION FLOOR 


INSULATION PROTECTION PER SECTION R403.3.1 PER SECTIONS R403.1 AND R506 


SLOPE FINAL GRADE PER SECTION R403.3.2 


12 IN. MIN. 


NOMINAL 4 IN. SCREENED AND 
WASHED GRAVEL OR CRUSHED 


STONE DRAINED PER SECTION 
R403.3.3 HORIZONTAL INSULATION" 


VERTICAL WALL INSUALTION* 


HORIZONTAL INSULATION PLAN 


FOUNDATION 
PERIMETER 


For SI: 1 inch = 25.4 mm. 
а. See Table R403.3(1) for required dimensions and R-values for vertical and horizontal insulation and minimum footing depth. 


FIGURE R403.3(1) 
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS 


TABLE R403.3(1) 
MINIMUM FOOTING DEPTH AND INSULATION REQUIREMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS* 


AIR FREEZING | MINIMUM FOOTING VERTICAL HORIZONTAL INSULATION HORIZONTAL INSULATION DIMENSIONS 

INDEX DEPTH, D INSULATION R-VALUE** PER FIGURE R403.3(1) = 

Crave | (оспе) | RVALUE | Aongwals | comes | a J в | 

00 опа | 48 | 
1 NEEENCEMNENCEEE - 3E: ar aa 034R сив я 
нына нс со: се S NUN US РЕН el 
3,000 МЕНМЕ СЛЕДИ лаб з Бо... SUN A NES жары m 


For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8. 

a. Insulation requirements are for protection against frost damage in heated buildings. Greater values could be required to meet energy conservation standards. 

b. See Table R301.2(1) for Air Freezing Index values. 

c. Insulation materials shall provide the stated minimum R-values under long-term exposure to moist, below-ground conditions in freezing climates. The 
following R-values shall be used to determine insulation thicknesses required for this application: Type II expanded polystyrene (EPS)-3.2 К per inch for 
vertical insulation and 2.6 R per inch for horizontal insulation; Type IX expanded polystyrene (EPS)-3.4 R per inch for vertical insulation and 2.8 R per inch 
for horizontal insulation; Types IV, V, VI, VII, and X extruded polystyrene (XPS)-4.5 R per inch for vertical insulation and 4.0 R per inch for horizontal 
insulation. 

d. Vertical insulation shall be expanded polystyrene insulation or extruded polystyrene insulation. 

e. Horizontal insulation shall be expanded polystyrene insulation or extruded polystyrene insulation. 
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R403.3.1.2 Attachment to heated structure. Where а 
frost-protected shallow foundation abuts a structure that 
has a monthly mean temperature maintained at not less 
than 64?Е (18°С), horizontal insulation and vertical wall 
insulation shall not be required between the frost-pro- 
tected shallow foundation and the adjoining structure. 
Where the frost-protected shallow foundation abuts the 
heated structure, the horizontal insulation and vertical 
wall insulation shall extend along the adjoining founda- 
tion in accordance with Figure R403.3(3) a distance of 
not less than Dimension A in Table R403.3(1). 


Exception: Where the frost-protected shallow foun- 
dation abuts the heated structure to form an inside 
corner, vertical insulation extending along the adjoin- 
ing foundation is not required. 


R403.3.2 Protection of horizontal insulation below 
ground. Horizontal insulation placed less than 12 inches 
(305 mm) below the ground surface or that portion of hor- 
izontal insulation extending outward more than 24 inches 
(610 mm) from the foundation edge shall be protected 
against damage by use of a concrete slab or asphalt paving 
on the ground surface directly above the insulation or by 
cementitious board, plywood rated for below-ground use, 
or other approved materials placed below ground, directly 
above the top surface of the insulation. 


INSULATION DETAIL 


FLASHING PER SECTION R703.8 
INSULATION PROTECTION PER SECTION R403.3.2 


FINISH GRADE OR CONCRETE 
SLAB OF ADJACENT UNHEATED 
SLAB-ON-GRADE STRUCTURE 


BEAM LINTEL OR 
CANTILEVER 

TO CARRY LOAD 
OVER NONLOAD- 
BEARING INSULATION 


CONCRETE MASONRY OR 
PERMANENT WOOD 
FOUNDATION GRADE BEAM 
OR WALL OF ADJACENT 
UNHEATED STRUCTURE 


FOOTING AS REQUIRED 


HORIZONTAL INSULATION PLAN 


| 

| 

| 

| ATTACHED SLAB 

| FOUNDATION OF 
UNHEATED 
SLAB-ON-GROUND 
STRUCTURE PER 
SECTIONS R403.1 

| AND R403.2 

| 

i 


For SI: 1 inch = 25.4 mm. 


R403.3.3 Drainage. Final grade shall be sloped in accor- 
dance with Section R401.3. In other than Group I Soils, as 
detailed in Table R405.1, gravel or crushed stone beneath 
horizontal insulation below ground shall drain to daylight 
or into an approved sewer system. 


R403.4 Footings for precast concrete foundations. Foot- 
ings for precast concrete foundations shall comply with Sec- 
tion R403.4. 


R403.4.1 Crushed stone footings. Clean crushed stone 
shall be free from organic, clayey or silty soils. Crushed 
stone shall be angular in nature and meet ASTM C33, with 
the maximum size stone not to exceed '/, inch (12.7 mm) 
and the minimum stone size not to be smaller than '/,, inch 
(1.6 mm). Crushed stone footings for precast foundations 
shall be installed in accordance with Figure R403.4(1) and 
Table R403.4. Crushed stone footings shall be consoli- 
dated using a vibratory plate in not greater than 8-inch 
(203 mm) lifts. Crushed stone footings shall be limited to 
Seismic Design Categories A, B and C. 


R403.4.2 Concrete footings. Concrete footings shall be 
installed in accordance with Section R403.1 and Figure 
#403.4(2). 


FROST-PROTECTED SHALLOW 
FOUNDATION SLAB-ON-GRADE 
FLOOR PER SECTION R403.3 


; № 'NOMINAL 4 SCREEN AND WASHED 
GRAVEL OR CRUSHED STONE, 
DRAINED PER SECTION R403.3.3 
VERTICAL WALL INSULATION" 
HORIZONTAL INSULATION" 


FOUNDATION PERIMETER: 


HEATED BUILDING AREA 


а. See Table R403.3(1) for required dimensions and R-values for vertical and horizontal insulation. 


FIGURE R403.3(2) 
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS ADJACENT TO UNHEATED SLAB-ON-GROUND STRUCTURE 
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FROST-PROTECTED —— 
SHALLOW FOUNDATION 


I 

I 

| 

! 

1 

| 

| FOUNDATION OF HEATED 
| STRUCTURE PER 

| SECTIONS R403.1, 

| R403.2 AND R403.3.1.2 
I 
| 
I 
I 
I 
I 
I 
I 


A 
INSIDE CORNER 


FIGURE R403.3(3) 
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS ADJACENT TO HEATED STRUCTURE 


PRECAST 


CONCRETE PRECAST 
WALL CONCRETE 


M 
INTERIOR negent 
MT 


INTERIOR 


CRUSHED STONE 
FOOTING 


NS GROUT 


FIGURE R403.4(1) FIGURE R403.4(2) 
BASEMENT OR CRAWL SPACE WITH PRECAST BASEMENT OR CRAWL SPACE WITH PRECAST 
FOUNDATION WALL BEARING ON CRUSHED STONE FOUNDATION WALL ON SPREAD FOOTING 
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Wall width (inches) Wall width (inches) 


Wall width (inches) 


LOAD-BEARING VALUE OF SOIL (psf) 


Wall width (inches) 


TABLE R403.4 
MINIMUM DEPTH (D) AND WIDTH (W) OF CRUSHED STONE FOOTINGS? (inches) 


Wall width (inches) 


Wall width (inches) 


AND WIDTH 


OF 
STORIES 


NUMBER | UNIFORM | рертн (о) | 5% — | го | 
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4-inch brick veneer over light-frame ог 8-inch hollow concrete maso: 


25.4 mm, 1 plf = 14.6 N/m, 1 pound per square foot = 47.9 N/m°. 
a. Linear interpolation of stone depth between wall widths is permitted within each Load-Bearing Value of Soil (psf). 


b. Crushed stone must be consolidated in 8-inch lifts with a plate vibrator. 


с. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R404.5.1. 


For SI: 1 inch 
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dimensions required by Table R608.3. Other types of 
forming systems resulting in concrete walls not in com- 
pliance with this section and Table R608.3 shall be 
designed in accordance with ACI 318. 


í > SECTION R404 
ww FOUNDATION AND RETAINING WALLS 


R404.1 Concrete and masonry foundation walls. Concrete 
foundation walls shall be selected and constructed in accor- 
dance with the provisions of Section R404.1.3. Masonry 
foundation walls shall be selected and constructed in accor- 
dance with the provisions of Section R404.1.2. 


R404.1.3.2 Reinforcement for foundation walls. 
Concrete foundation walls shall be laterally supported 
at the top and bottom. Horizontal reinforcement shall 


- 


R404.1.1 Design required. Concrete or masonry founda- 
tion walls shall be designed in accordance with accepted 
engineering practice where either of the following condi- 
tions exists: 


1. Walls are subject to hydrostatic pressure from 
ground water. 


2. Walls supporting more than 48 inches (1219 mm) of 
unbalanced backfill that do not have permanent lat- 
eral support at the top or bottom. 


R404.1.2 Design of masonry foundation walls. Masonry 
foundation walls shall be designed and constructed in 
accordance with the provisions of this section or in accor- 
dance with the provisions of TMS 402. Where TMS 402 
or the provisions of this section are used to design 
masonry foundation walls, project drawings, typical 
details and specifications are not required to bear the seal 
of the architect or engineer responsible for design, unless 
otherwise required by the state law of the jurisdiction hav- 
ing authority. 
R404.1.2.1 Masonry foundation walls. Concrete 
masonry and clay masonry foundation walls shall be 
constructed as set forth in Table R404.1.1(1), 
R404.1.1(2), R404.1.1(3) or R404.1.1(4) and shall 
comply with applicable provisions of Section R606. In 
buildings assigned to Seismic Design Categories D,, D, 
and D,, concrete masonry and clay masonry foundation 
walls shall also comply with Section R404.1.4.1. Rub- 
ble stone masonry foundation walls shall be con- 
structed in accordance with Sections R404.1.8 and 
R606.4.2. Rubble stone masonry walls shall not be 
used in Seismic Design Categories О, D, and D,. 


R404.1.3 Concrete foundation walls. Concrete founda- 
tion walls that support light-frame walls shall be designed 
and constructed in accordance with the provisions of this 
section, ACI 318, ACI 332 or PCA 100. Concrete founda- 
tion walls that support above-grade concrete walls that are 
within the applicability limits of Section R608.2 shall be 
designed and constructed in accordance with the provisions 
of this section, ACI 318, ACI 332 or PCA 100. Concrete 
foundation walls that support above-grade concrete walls 
that are not within the applicability limits of Section 
R608.2 shall be designed and constructed in accordance 
with the provisions of ACI 318, ACI 332 or PCA 100. 
Where ACI 318, ACI 332, PCA 100 or the provisions of 
this section are used to design concrete foundation walls, 
project drawings, typical details and specifications are not 
required to bear the seal of the architect or engineer respon- 
sible for design, unless otherwise required by state law. 


R404.1.3.1 Concrete cross section. Concrete walls 
constructed in accordance with this code shall comply 
with the shapes and minimum concrete cross-sectional 
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be provided in accordance with Table R404.1.2(1). 
Vertical reinforcement shall be provided in accordance 
with Table R404.1.2(2), R404.1.2(3), R404.1.2(4), 
R404.1.2(5), R404.1.2(6), R404.1.2(7) or R404.1.2(8). 
Vertical reinforcement for flat basement walls retaining 
4 feet (1219 mm) or more of unbalanced backfill is per- 
mitted to be determined in accordance with Table 
R404.1.2(9). For foundation walls supporting above- 
grade concrete walls, vertical reinforcement shall be the 
greater of that required by Tables R404.1.2(2) through 
R404.1.2(8) or by Section R608.6 for the above-grade 
wall. In buildings assigned to Seismic Design Category 
D,, D, or D,, concrete foundation walls shall also com- 
ply with Sections R403.1.3 and R404.1.4.2. 


R404.1.3.2.1 Concrete foundation stem walls sup- 
porting above-grade concrete walls. Foundation 
stem walls that support above-grade concrete walls 
shall be designed and constructed in accordance 
with this section. 


1. Stem walls not laterally supported at top. Con- 
crete stem walls that are not monolithic with 
slabs-on-ground or are not otherwise laterally 
supported by slabs-on-ground shall comply 
with this section. Where unbalanced backfill 
retained by the stem wall is less than or equal to 
18 inches (457 mm), the stem wall and above- 
grade wall it supports shall be provided with 
vertical reinforcement in accordance with Sec- 
tion R608.6 and Table R608.6(1), R608.6(2) or 
R608.6(3) for above-grade walls. Where unbal- 
anced backfill retained by the stem wall is 
greater than 18 inches (457 mm), the stem wall 
and above-grade wall it supports shall be pro- 
vided with vertical reinforcement in accordance 
with Section R608.6 and Table R608.6(4). 


2. Stem walls laterally supported at top. Concrete 
stem walls that are monolithic with slabs-on- 
ground or are otherwise laterally supported by 
slabs-on-ground shall be vertically reinforced 
in accordance with Section R608.6 and Table 
R608.6(1), R608.6(2) or R608.6(3) for above- 
grade walls. Where the unbalanced backfill 
retained by the stem wall is greater than 18 
inches (457 mm), the connection between the 
stem wall and the slab-on-ground, and the por- 
tion of the slab-on-ground providing lateral 
support for the wall shall be designed in accor- 
dance with PCA 100 or with accepted engineer- 
ing practice. Where the unbalanced backfill 
retained by the stem wall is greater than 18 
inches (457 mm), the minimum nominal thick- 
ness of the wall shall be 6 inches (152 mm). 
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TABLE R404.1.1(1) г“ 
PLAIN MASONRY FOUNDATION WALLS‘ 
(feet) BACKFILL HEIGHT* 
(feet) GW, GP, SW GM, GC, SM, SC, MH, ML-CL 
and SP SM-SC and ML and inorganic CL 
6 solid? or 8 6 solid? or 8 6 solid? or 8 
6 solid? or 8 8 10 


6 solid? or 8 6 solid? or 8 6 solid? or 8 


6 solid? or 8 10 
8 12 


6 solid? or 8 8 
6 solid? or 8 10 
10 10 solid? 
12 solid? 


6 solid? or 8 8 
6 solid? or 8 12 
12 solid? 
Footnote e 
Footnote e 


6 grout! or 8 solid? or 12 6 grout? or 8 solid? 8 grout? or 10 solid? 
6 grout’ or 10 solid" 8 grout? or 12 solid? 8 grout? 
8 grout? or 12 solid? 10 grout? 10 grout? 
10 grout? 10 grout? 12 grout 
10 grout? 12 grout Footnote e 
12 grout Footnote e Footnote e 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 Pa. 
a. Mortar shall be Type M or 5 and masonry shall be laid in running bond. Ungrouted hollow masonry units are permitted except where otherwise indicated. A 
b. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
c. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground level. Where an interior concrete slab-on-grade is provided and is in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slab is permitted. 
d. Solid indicates solid masonry unit; grout indicates grouted hollow units. 
e. Wall construction shall be in accordance with either Table R404.1.1(2), Table R404.1.1(3), Table R404.1.1(4), or a design shall be provided. 
f. The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.1(2) 
8-INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d > 5 INCHES**' 


MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES) ° 


Су (eut Soil classes and lateral soil load? (psf per foot below grade) 
BACKFILL* 


GW, GP, SW and SP soils GM, GC, SM, SM-SC and ML soils | SC, ML-CL and inorganic CL soils 
30 45 60 


4 feet (or less) #4 at 48 


6 feet 8 inches 5 feet #4 at 48 
6 feet 8 inches #5 at 48 


4 feet (or less) #4 at 48 #4 at 48 
š 5 feet #4 at 48 #4 at 48 
Үе ише; 6 feet #5 at 48 #5 at 48 
7 feet 4 inches #6 at 48 #6 at 40 
4 feet (or less) #4 at 48 
5 feet #4 at 48 
8 feet 6 feet 25 at 48 
7 feet #6 at 40 
8 feet #6 at 32 
4 feet (or less) #4 at 48 #4 at 48 НА at 48 
8 feet 8 inches 


5 feet #4 at 48 #4 at 48 #5 at 48 
9 feet 4 inches 


6 feet #4 at 48 #5 at 48 #6 at 48 
7 feet #5 at 48 86 at 48 86 at 40 
8 feet 8 inches #6 at 48 #6 at 32 #6 at 24 


4 feet (or less) НА at 48 
5 feet НА at 48 
6 feet #4 at 48 
7 feet #5 at 48 
8 feet #6 at 48 
9 feet 4 inches #6 at 40 


4 feet (or less) #4 at 48 #4 at 48 #4 at 48 

5 feet #4 at 48 #4 at 48 #5 at 48 

6 feet #4 at 48 #5 at 48 #6 at 48 

10 feet 7 feet #5 at 48 #6 at 48 #6 at 32 
8 feet #6 at 48 #6 at 32 #6 at 24 

9 feet #6 at 40 #6 at 24 #6 at 16 

10 feet #6 at 32 #6 at 16 #6 at 16 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/mm. 

a. Mortar shall be Type M or S and masonry shall be laid in running bond. 

b. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal foot of wall shall be permitted provided 
the spacing of the reinforcement does not exceed 72 inches in Seismic Design Categories A, B and C, and 48 inches in Seismic Design Categories О, D, and 

ја 

c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the soil side of the wall to the center of vertical reinforcement shall be 
not less than 5 inches. 

d. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist conditions without hydrostatic pressure. 
Refer to Table R405.1. 

e. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground level. Where an interior concrete slab-on-grade is provided and is in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slab is permitted. 

f. The use of this table shall be prohibited for soil classifications not shown. 
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4 feet (or less) 
6 feet 8 inches 5 feet 
6 feet 8 inches 


TABLE R404.1.1(3) 
10-INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d > 6.75 INCHES**' 


MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES) ° 


DURATA CE Soil classes and later soil load‘ (psf per foot below grade) 
BACKFILL* 


GW, GP, SW and SP soils GM, GC, SM, SM-SC and ML soils | SC, ML-CL and inorganic CL soils 
30 45 60 


4 feet (or less) 
£ 5 feet 
7 feet 4 inches 6 feet 
7 feet 4 inches 
4 feet (or less) #4 at 56 #4 at 56 
5 feet #4 at 56 #4 at 56 
8 feet 6 feet #4 at 56 #5 at 56 
7 feet #5 at 56 #6 at 56 
8 feet #6 at 56 #6 at 48 


4 feet (or less) #4 at 56 #4 at 56 #4 at 56 
5 feet #4 at 56 #4 at 56 #4 at 56 
8 feet 8 inches 6 feet #4 at 56 #4 at 56 #5 at 56 
7 feet НА at 56 #5 at 56 #6 at 56 
8 feet 8 inches #5 at 56 #6 at 48 #6 at 32 
4 feet (or less) #4 at 56 
5 feet #4 at 56 
4 6 feet 24 at 56 
9 feet 4 inches 7 feet 44 at 56 
8 feet #5 at 56 
9 feet 4 inches #6 at 56 
4 feet (or less) #4 at 56 #4 at 56 
5 feet #4 at 56 #4 at 56 
6 feet #4 at 56 #5 at 56 
10 feet 7 feet #5 at 56 #6 at 56 
8 feet #5 at 56 #6 at 48 
9 feet 86 at 56 86 at 40 
10 feet 46 at 48 86 at 32 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/mm. 

a. Mortar shall be Type M or 5 and masonry shall be laid in running bond. 

b. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal foot of wall shall be permitted provided the 
spacing of the reinforcement does not exceed 72 inches in Seismic Design Categories А, B and C, and 48 inches in Seismic Design Categories D,, D, and D.. 

c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the soil side of the wall to the center of vertical reinforcement shall be 
not less than 6.75 inches. 

d. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist conditions without hydrostatic pressure. 
Refer to Table R405.1. 

e. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground level. Where an interior concrete slab-on-grade is provided and is in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slab is permitted. 

f. The use of this table shall be prohibited for soil classifications not shown. 


#4 at 56 
НА at 56 
#5 at 56 
46 at 48 
#6 at 40 
#6 at 24 
#6 at 24 
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т TABLE R404.1.1(4 
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE 4 > 8.75 INCHES* *f 


MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES)* ° 
HEIGHT OF 
WALL HEIGHT UNBALANCED Soil classes and lateral soil load? (psf per foot below grade) 


BACKFILL* GW, GP, SW and SP soils GM, GC, SM, SM-SC and ML soils | SC, ML-CL and inorganic CL soils 
30 45 60 
4 feet (or less) 
6 feet 8 inches 5 feet 
6 feet 8 inches 
4 feet (or less) 
7 feet 4 inches 


5 feet 
6 feet 
7 feet 4 inches 


4 feet (or less) #4 at 72 #4 at 72 НА at 72 

5 feet #4 at 72 #4 at 72 #4 at 72 

8 feet 6 feet #4 at 72 #4 at 72 #5 at 72 

7 feet #4 at 72 #5 at 72 #6 at 72 

8 feet #5 at 72 #6 at 72 #6 at 64 

4 feet (or less) #4 at 72 #4 at 72 #4 at 72 

5 feet 34 at 72 #4 at 72 #4 at 72 

8 feet 8 inches 6 feet #4 at 72 #4 at 72 #5 at 72 
7 feet #4 at 72 #5 at 72 #6 at 72 

8 feet 8 inches #5 at 72 #7 at 72 #6 at 48 

4 feet (or less) #4 at 72 НА at 72 

5 feet #4 at 72 #4 at 72 

dud dex 6 feet #5 at 72 #5 at 72 
7 feet #5 at 72 26 at 72 

8 feet #6 at 72 86 at 56 

9 feet 4 inches #6 at 48 #6 at 40 


4 feet (or less) #4 at 72 

5 feet #4 at 72 

6 feet #5 at 72 

10 feet 7 feet #6 at 72 
8 feet #6 at 72 

9 feet #6 at 56 

10 feet 26 at 40 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/mm. 

a. Mortar shall be Type M or S and masonry shall be laid in running bond. 

b. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal foot of wall shall be permitted provided the 
spacing of the reinforcement does not exceed 72 inches in Seismic Design Categories A, B and C, and 48 inches in Seismic Design Categories D,, D, and D,. 

c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the soil side of the wall to the center of vertical reinforcement shall be 
not less than 8.75 inches. 

d. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist conditions without hydrostatic pressure. 
Refer to Table R405.1. 

e. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground levels. Where an interior concrete slab-on-grade is provided and in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height is permitted to be measured from the exterior finish ground level to the top of the interior 
concrete slab is permitted. 

f. The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.2(1) ^^ 
|| MINIMUM HORIZONTAL REINFORCEMENT FOR CONCRETE FOUNDATION WALLS* ° UT 


MAXIMUM UNSUPPORTED 
HEIGHT OF FOUNDATION WALL LOCATION OF HORIZONTAL REINFORCEMENT 
(feet) 


ite mM One No. 4 bar within 12 inches of the top of the wall. 


<5 
One No. 4 bar within 12 inches of the top of the wall and one No. 4 bar near mid-height of the wall. 
One No. 4 bar within 12 inches of the top of the wall and one No. 4 bar near third points in the wall. 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa. 

a. Horizontal reinforcement requirements are for reinforcing bars with a minimum yield strength of 40,000 psi and concrete with a minimum concrete 
compressive strength of 2,500 psi. 

b. See Section R404.1.3.2 for minimum reinforcement required for foundation walls supporting above-grade concrete walls. 


TABLE R404.1.2(2) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH NOMINAL FLAT CONCRETE BASEMENT WALLS? * 4*9 hiij k 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) | 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED | 
WALL HEIGHT BACKFILL HEIGHT! Soil classes* and design lateral soil (psf per foot of depth) 


SC, ML-CL and inorganic CL 
60 


For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot per foot = 0.1571 kPa?/m, 1 pound per square inch = 6.895 kPa. 

NR = Not Required. 

DR - Design Required. 

a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 

c. Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 

d. Deflection criterion is L/240, where L is the height of the basement wall in inches. 

e. Interpolation is not permitted. 

f. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 

g. NR indicates vertical wall reinforcement is not required, except for 6-inch-nominal walls formed with stay-in-place forming systems in which case vertical 
reinforcement shall be No. 4@48 inches on center. 

h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 

i. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 

j. DR means design is required in accordance with the applicable building code, or in the absence of a code, in accordance with ACI 318. 

k. The use of this table shall be prohibited for soil classifications not shown. 
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em TABLE R404.1.2(3) 
W MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH (203 mm) NOMINAL FLAT CONCRETE BASEMENT WALLS» 4e fhi) 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED 
WALL HEIGHT BACKFILL HEIGHTS Soil classes* and design lateral soil (psf per foot of depth) 


(feet) М, GC, SM, SM-SC and ML | SC, ML-CL and inorganic CL 
4 60 


6 @ 37 


6 @ 35 


6 @ 26 
R 
NR 


N 


R 


eam sa 


ы For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot per foot = 0.1571 kPa?/m, 1 pound per square inch = 6.895 kPa. 
NR = Not Required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi, concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 
c. Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 
. NR indicates vertical reinforcement is not required. 
. Deflection criterion is L/240, where L is the height of the basement wall in inches. 
Interpolation is not permitted. 
. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 
The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.2(4) 
MINIMUM VERTICAL REINFORCEMENT FOR 10-INCH NOMINAL FLAT CONCRETE BASEMENT WALLS* * teth bi 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED 
WALL HEIGHT B E HEIGHT? Soil classes? and design lateral soil (psf per foot of depth) 


= НЕ ТЕРИ 
6 a: 28 
6 = 31 


6 @ 28 
r — сш sp. еви ТЕ 


= 


ene 
ж 
" 
ж 


E E se 


For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot per foot = 0.1571 kPa?/m, 1 pound per square inch = 6.895 kPa. 
NR = Not Required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 


b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 


c. Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table #404.1.2(9). 

d. NR indicates vertical reinforcement is not required. 

e. Deflection criterion is L/240, where 7, is the height of the basement wall in inches. 

f. Interpolation is not permitted. 

g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 

h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 

i. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 

j. The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.2(5) 
MINIMUM VERTICAL WALL REINFORCEMENT FOR 6-INCH WAFFLE-GRID BASEMENT WALLS»? * 4*9. ij 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED 1 ^ А Е 
WALL MT BACKFILL HEIGHT Soil classes? and design lateral soil (psf per foot of depth) 


(feet) (feet) GM, GC, SM, SM-SC and ML | SC, ML-CL and inorganic CL 
45 60 


го 
se 
ИШЕ: УСЛУ И NDA za 
NAE ` yeni "Қас CEA ӨНЕ | 


For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot рег foot = 0.1571 kPa?/m, 1 pound per square inch = 6.895 kPa. 
DR - Design Required. 


a. 


@ ' 


. Maximum spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual 


ver ќе РАЙ. eno qu 


e 


Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 


spacing in the wall shall not exceed a whole-number multiple of 12 inches (12, 24, 36 and 48) that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with Section 
R404.1.3.3.7.6 and Table R404.1.2(9). 


. Deflection criterion is L/240, where L is the height of the basement wall in inches. 
. Interpolation is not permitted. 


Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 


. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
. See Table R608.3 for thicknesses and dimensions of waffle-grid walls. 


DR means design is required in accordance with the applicable building code, or in the absence of a code, in accordance with ACI 318. 
The use of this table shall be prohibited for soil classifications not shown. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 113 


FOUNDATIONS 


TABLE R404.1.2(6) 


MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH WAFFLE-GRID BASEMENT WALLS»? ° * f ^ ij k 


MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 


WALL HEIGHT BACKFILL HEIGHT? Soil classes* and design lateral soil (psf per foot of depth) 


(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML | SC, ML-CL and inorganic CL 
30 60 
NR 


dier 
NR 


pto LEES + ` “j 
5 а 48 5G 46 


6 @ 45 


6 @31 
6 à 23 


ж 


5 à) 46 
6 @ 41 
6 @ 28 
6 @ 20 


For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot per foot = 0.1571 КРа?/т, 1 pound per square inch = 6.895 kPa. 


NR = Not Required. 
DR - Design Required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 


b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 


and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 


c. Maximum spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 (420 MPa) and the size specified in the table, 
the actual spacing in the wall shall not exceed a whole-number multiple of 12 inches (12, 24, 36 and 48) that is less than or equal to the tabulated spacing. 
Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with 


Section R404.1.3.3.7.6 and Table R404.1.2(9). 
. NR indicates vertical reinforcement is not required. 
. Deflection criterion is L/240, where 7, is the height of the basement wall in inches. 
. Interpolation shall not be permitted. 


See Table R608.3 for thicknesses and dimensions of waffle-grid walls. 


pee = е мо с. 


. The use of this table shall be prohibited for soil classifications not shown. 
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. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 


DR means design is required in accordance with the applicable building code, or in the absence of a code, in accordance with ACI 318. 
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TABLE R404.1.2(7) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH (152 mm) SCREEN-GRID BASEMENT WALLS»? о “е. 5". 5! 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 


MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED 
WALL HEIGHT BACKFILL HEIGHT! Soil classes? and design lateral soil (psf per foot of depth) 
(feet) (feet) 


30 45 60 
БЕСТЕ ЛЕСЕ ТИІ. | ХҮІ ЛГІ 7 27-499 7 | 
ЫЫ ЕЭС ЕТЕ БРЕ. aliu сақа 
Low AE CE Фр оче т ЗН. ui 
СИГУ QUERI ICs T ӨГ ж 
расава" бта 


6 @ 43 


ға 


6046 
5 (а) 42 6 @ 38 
6040 ЕР ВЕТА 

For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot per foot = 0.1571 КРа?/т, 1 pound per square inch = 6.895 kPa. 

DR - Design Required. 

a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi, concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 

c. Maximum spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual 
spacing in the wall shall not exceed a whole-number multiple of 12 inches (12, 24, 36 and 48) that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with Section 
R404.1.3.3.7.6 and Table R404.1.2(9). 

d. Deflection criterion is L/240, where L is the height of the basement wall in inches. 

e. Interpolation is not permitted. 

f. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 

g. See Sections R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 

h 

i 

J 


. See Table R608.3 for thicknesses and dimensions of screen-grid walls. 
i. DR means design is required in accordance with the applicable building code, or in the absence of a code, in accordance with ACI 318. 
j. The use of this table shall be prohibited for soil classifications not shown. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 115 


FOUNDATIONS 


TABLE R404.1.2(8) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-, 8-, 10- AND 12-INCH NOMINAL FLAT BASEMENT WALLS» ©% eè fhi k,n о 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 


MAXIMUM Soil classes? and design lateral soil (psf per foot of depth) 
MAXIMUM | UNBALANCED 
WALL GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 
BACKFILL 
HEIGHT HEIGHTS 30 45 60 


Minimum nominal wall thickness (inches) 
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[s [аз [зая | м | sz [sas [ваз [sas | m [oan [oan [eas таче 

rex [eae моја [sao [se [saa | w [oan [sam [saw sa] 
x | Nw | xe | N 


Ст ses sa | sa | sa [easi var] m | sa [ses [ea rea ме 
[= [ем sess м | м [as [вам |66 мк [san [as «ass [oor 
[s [seu [soa [row | Ne [eas [oar [oes [sae] ок [аз | oar [вы 
[ 7» [ваз [ваз [ва m | ою [oan ва» [ваз | pa [san [в@ [в@ | 


For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot per foot = 0.1571 КРа?/т, 1 pound per square inch = 6.895 kPa. 
NR = Not Required. 
DR = Design Required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. 
c. Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 
d. NR indicates vertical wall reinforcement is not required, except for 6-inch nominal walls formed with stay-in-place forming systems in which case vertical 
reinforcement shall be No. 4@48 inches on center. 
e. Allowable deflection criterion is L/240, where L is the unsupported height of the basement wall in inches. 
f. Interpolation is not permitted. 
g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
h. Vertical reinforcement shall be located to provide a cover of 1"/, inches measured from the inside face of the wall. The center of the steel shall not vary from 
the specified location by more than the greater of 10 percent of the wall thickness ог /, inch. 
i. Concrete cover for reinforcement measured from the inside face of the wall shall be not less than ?/, inch. Concrete cover for reinforcement measured from 
the outside face of the wall shall be not less than 1'/, inches for No. 5 bars and smaller, and not less than 2 inches for larger bars. 
j. DR means design is required in accordance with the applicable building code, or in the absence of a code, in accordance with ACI 318. 
k. Concrete shall have a specified compressive strength, f „ of not less than 2,500 psi at 28 days, unless a higher strength is required by Footnote | or m. 
1. The minimum thickness is permitted to be reduced 2 inches, provided that the minimum specified compressive strength of concrete, f" , is 4,000 psi. 
m. A plain concrete wall with a minimum nominal thickness of 12 inches is permitted, provided that the minimum specified compressive strength of concrete, 
f, is 3,500 psi. 
n. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 
о. The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.2(9) 
MINIMUM SPACING FOR ALTERNATE BAR SIZE AND ALTERNATE GRADE OF STEEL* ^ * 
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For SI: 1 inch = 25.4 mm, 1 pound per square inch = 6.895 kPa. 


a. This table is for use with tables in Section R404.1.3.2 that specify the minimum bar size and maximum spacing of vertical wall reinforcement for foundation 
walls and above-grade walls. Reinforcement specified in tables in Section R404.1.3.2 is based on Grade 60 steel reinforcement. 

b. Bar spacing shall not exceed 48 inches on center and shall be not less than one-half the nominal wall thickness. 

c. For Grade 50 steel bars (ASTM A996, Type R), use spacing for Grade 40 bars or interpolate between Grades 40 and 60. 
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R404.1.3.2.2 Concrete foundation stem walls sup- 
porting light-frame above-grade walls. Concrete 
foundation stem walls that support light-frame 
above-grade walls shall be designed and constructed 
in accordance with this section. 


1. Stem walls not laterally supported at top. Con- 
crete stem walls that are not monolithic with 
slabs-on-ground or are not otherwise laterally 
supported by slabs-on-ground and retain 48 
inches (1219 mm) or less of unbalanced fill, 
measured from the top of the wall, shall be con- 
structed in accordance with Section R404.1.3. 
Foundation stem walls that retain more than 48 
inches (1219 mm) of unbalanced fill, measured 
from the top of the wall, shall be designed in 
accordance with Sections R404.1.1 апа 
R404.4. 


2. Stem walls laterally supported at top. Concrete 
stem walls that are monolithic with slabs-on- 
ground or are otherwise laterally supported by 
slabs-on-ground shall be constructed in accor- 
dance with Section R404.1.3. Where the 
unbalanced backfill retained by the stem wall 
is greater than 48 inches (1219 mm), the con- 
nection between the stem wall and the slab- 
on-ground, and the portion of the slab-on- 
ground providing lateral support for the wall, 
shall be designed in accordance with PCA 100 
or in accordance with accepted engineering 
practice. 


R404.1.3.3 Concrete, materials for concrete, and 
forms. Materials used in concrete, the concrete itself 
and forms shall conform to requirements of this section 
or ACI 318. 


R404.1.3.3.1 Compressive strength. The minimum 
specified compressive strength of concrete, /”., shall 
comply with Section R402.2 and shall be not less 
than 2,500 psi (17.2 MPa) at 28 days in buildings 
assigned to Seismic Design Category A, B or C and 
3000 psi (20.5 MPa) in buildings assigned to Seis- 
mic Design Category D,, D, or D,. 


R404.1.3.3.2 Concrete mixing and delivery. Mix- 
ing and delivery of concrete shall comply with 
ASTM C94 or ASTM C685. 


R404.1.3.3.3 Maximum aggregate size. The nomi- 
nal maximum size of coarse aggregate shall not 
exceed one-fifth the narrowest distance between 
sides of forms, or three-fourths the clear spacing 
between reinforcing bars or between a bar and the 
side of the form. 


Exception: Where approved, these limitations 
shall not apply where removable forms are used 
and workability and methods of consolidation 
permit concrete to be placed without honeycombs 
or voids. 


R404.1.3.3.4 Proportioning and slump of соп- 
crete. Proportions of materials for concrete shall be 
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established to provide workability and consistency 
to permit concrete to be worked readily into forms 
and around reinforcement under conditions of place- 
ment to be employed, without segregation or exces- 
sive bleeding. Slump of concrete placed in 
removable forms shall not exceed 6 inches (152 
mm). 


Exception: Where approved, the slump is per- 
mitted to exceed 6 inches (152 mm) for concrete 
mixtures that are resistant to segregation, and are 
in accordance with the form manufacturer's rec- 
ommendations. 


Slump of concrete placed in stay-in-place forms 
shall exceed 6 inches (152 mm). Slump of concrete 
shall be determined in accordance with ASTM 
C143. 


R404.1.3.3.5 Consolidation of concrete. Concrete 
shall be consolidated by suitable means during 
placement and shall be worked around embedded 
items and reinforcement and into corners of forms. 
Where stay-in-place forms are used, concrete shall 
be consolidated by internal vibration. 


Exception: Where approved for concrete to be 
placed in stay-in-place forms, self-consolidating 
concrete mixtures with slumps equal to or greater 
than 8 inches (203 mm) that are specifically 
designed for placement without internal vibration 
need not be internally vibrated. 


R404.1.3.3.6 Form materials and form ties. Forms 
shall be made of wood, steel, aluminum, plastic, a 
composite of cement and foam insulation, a compos- 
ite of cement and wood chips, or other approved 
material suitable for supporting and containing con- 
crete. Forms shall provide sufficient strength to con- 
tain concrete during the concrete placement 
operation. 


Form ties shall be steel, solid plastic, foam plas- 
tic, a composite of cement and wood chips, a com- 
posite of cement and foam plastic, or other suitable 
material capable of resisting the forces created by 
fluid pressure of fresh concrete. 


R404.1.3.3.6.1 Stay-in-place forms. Stay-in- 
place concrete forms shall comply with this sec- 
tion. 


1. Surface burning characteristics. The flame- 
spread index and smoke-developed index 
of forming material, other than foam plas- 
tic, left exposed on the interior shall com- 
ply with Section R302. The surface burning 
characteristics of foam plastic used in insu- 
lating concrete forms shall comply with 
Section R316.3. 


2. Interior covering. Stay-in-place forms con- 
structed of rigid foam plastic shall be pro- 
tected on the interior of the building as 
required by Section R316. Where gypsum 
board is used to protect the foam plastic, it 
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shall be installed with a mechanical fasten- 
ing system. Use of adhesives in addition to 
mechanical fasteners is permitted. 


3. Exterior wall covering. Stay-in-place forms 
constructed of rigid foam plastics shall be 
protected from sunlight and physical dam- 
age by the application of an approved exte- 
rior wall covering complying with this 
code. Exterior surfaces of other stay-in- 
place forming systems shall be protected in 
accordance with this code. 


4. Flat ICF wall system forms shall conform 
to ASTM E2634. 


R404.1.3.3.7 Reinforcement. 


R404.1.3.3.7.1 Steel reinforcement. Steel rein- 
forcement shall comply with the requirements of 
ASTM A615, A706, or A996. ASTM A996 bars 
produced from rail steel shall be Type R. In 
buildings assigned to Seismic Design Category 
A, B or C, the minimum yield strength of rein- 
forcing steel shall be 40,000 psi (Grade 40) (276 
MPa). In buildings assigned to Seismic Design 
Category D,, D, or D,, reinforcing steel shall 
comply with the requirements of ASTM A706 for 
low-alloy steel with a minimum yield strength of 
60,000 psi (Grade 60) (414 MPa). 


R404.1.3.3.7.2 Location of reinforcement in 
wall. The center of vertical reinforcement in 
basement walls determined from Tables 
R404.1.2(2) through R404.1.2(7) shall be located 
at the centerline of the wall. Vertical reinforce- 
ment in basement walls determined from Table 
R404.1.2(8) shall be located to provide a maxi- 
mum cover of 1!/, inches (32 mm) measured 
from the inside face of the wall. Regardless of the 
table used to determine vertical wall reinforce- 
ment, the center of the steel shall not vary from 
the specified location by more than the greater of 
10 percent of the wall thickness and ?/, inch (10 
mm). Horizontal and vertical reinforcement shall 
be located in foundation walls to provide the min- 
imum cover required by Section R404.1.3.3.7.4. 


R404.1.3.3.7.3 Wall openings. Vertical wall 
reinforcement required by Section R404.1.3.2 
that is interrupted by wall openings shall have 
additional vertical reinforcement of the same size 
placed within 12 inches (305 mm) of each side of 
the opening. 

R404.1.3.3.7.4 Support and cover. Reinforce- 
ment shall be secured in the proper location in the 
forms with tie wire or other bar support system to 
prevent displacement during the concrete place- 
ment operation. Steel reinforcement in concrete 
cast against the earth shall have a minimum cover 
of 3 inches (75 mm). Minimum cover for rein- 
forcement in concrete cast in removable forms 
that will be exposed to the earth or weather shall 
be 1"/, inches (38 mm) for No. 5 bars and smaller, 
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and 2 inches (50 mm) for No. 6 bars and larger. 
For concrete cast in removable forms that will not 
be exposed to the earth or weather, and for con- 
crete cast in stay-in-place forms, minimum cover 
shall be ?/, inch (19 mm). The minus tolerance for 
cover shall not exceed the smaller of one-third the 
required cover or ?/, inch (10 mm). 


R404.1.3.3.7.5 Lap splices. Vertical and horizon- 
tal wall reinforcement shall be the longest lengths 
practical. Where splices are necessary in rein- 
forcement, the length of lap splice shall be in 
accordance with Table R608.5.4.(1) and Figure 
R608.5.4(1). The maximum gap between noncon- 
tact parallel bars at a lap splice shall not exceed the 
smaller of one-fifth the required lap length and 6 
inches (152 mm) [See Figure R608.5.4(1)]. 


R404.1.3.3.7.6 Alternate grade of reinforce- 
ment and spacing. Where tables in Section 
R404.1.3.2 specify vertical wall reinforcement 
based on minimum bar size and maximum spac- 
ing, which are based on Grade 60 (414 MPa) 
steel reinforcement, different size bars or bars 
made from a different grade of steel are permitted 
provided that an equivalent area of steel per lin- 
ear foot of wall is provided. Use of Table 
R404.1.2(9) is permitted to determine the maxi- 
mum bar spacing for different bar sizes than 
specified in the tables or bars made from a differ- 
ent grade of steel. Bars shall not be spaced less 
than one-half the wall thickness, or more than 48 
inches (1219 mm) on center. 


R404.1.3.3.7.7 Standard hooks. Where rein- 
forcement is required by this code to terminate 
with a standard hook, the hook shall comply with 
Section R608.5.4.5 and Figure R608.5.4(3). 


R404.1.3.3.7.8 Construction joint reinforce- 
ment. Construction joints in foundation walls 
shall be made and located to not impair the 
strength of the wall. Construction joints in plain 
concrete walls, including walls required to have 
not less than No. 4 bars at 48 inches (1219 mm) on 
center by Sections R404.1.3.2 and R404.1.4.2, 
shall be located at points of lateral support, and not 
fewer than one No. 4 bar shall extend across the 
construction joint at a spacing not to exceed 24 
inches (610 mm) on center. Construction joint 
reinforcement shall have not less than 12 inches 
(305 mm) embedment on both sides of the joint. 
Construction joints in reinforced concrete walls 
shall be located in the middle third of the span 
between lateral supports, or located and con- 
structed as required for joints in plain concrete 
walls. 


Exception: Use of vertical wall reinforcement 
required by this code is permitted in lieu of 
construction joint reinforcement provided that 
the spacing does not exceed 24 inches (610 
mm), or the combination of wall reinforce- 
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ment and No. 4 bars described in this section 
does not exceed 24 inches (610 mm). 


R404.1.3.3.8 Exterior wall coverings. Require- 
ments for installation of masonry veneer, stucco and 
other wall coverings on the exterior of concrete walls 
and other construction details not covered in this sec- 
tion shall comply with the requirements of this code. 


R404.1.3.4 Requirements for Seismic Design Cate- 
gory C. Concrete foundation walls supporting above- 
grade concrete walls in townhouses assigned to Seismic 
Design Category C shall comply with ACI 318, ACI 
332 or PCA 100 (see Section R404.1.3). 


R404.1.4 Seismic Design Category D,, D, or D,. 
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R404.1.4.1 Masonry foundation walls. In buildings 
assigned to Seismic Design Category Dy, D, or D,, as 
established in Table R301.2(1), masonry foundation 
walls shall comply with this section. In addition to the 
requirements of Table R404.1.1(1), plain masonry 
foundation walls shall comply with the following: 


1. Wall height shall not exceed 8 feet (2438 mm). 


2. Unbalanced backfill height shall not exceed 4 
feet (1219 mm). 


3. Minimum nominal thickness for plain masonry 
foundation walls shall be 8 inches (203 mm). 


4. Masonry stem walls shall have a minimum verti- 
cal reinforcement of one No. 4 (No. 13) bar 
located not greater than 4 feet (1219 mm) on cen- 
ter in grouted cells. Vertical reinforcement shall 
be tied to the horizontal reinforcement in the foot- 
ings. 


Foundation walls, supporting more than 4 feet (1219 
mm) of unbalanced backfill or exceeding 8 feet (2438 
mm) in height shall be constructed in accordance with 
Table R404.1.1(2), R404.1.1(3) or R404.1.1(4). 
Masonry foundation walls shall have two No. 4 (No. 13) 
horizontal bars located in the upper 12 inches (305 mm) 
of the wall. 


R404.1.4.2 Concrete foundation walls. In buildings 
assigned to Seismic Design Category D,, D, or D,, as 
established in Table R301.2(1), concrete foundation 
walls that support light-frame walls shall comply with 
this section, and concrete foundation walls that support 
above-grade concrete walls shall comply with ACI 318, 
ACI 332 or PCA 100 (see Section R404.1.3). In addi- 
tion to the horizontal reinforcement required by Table 
R404.1.2(1), plain concrete walls supporting light- 
frame walls shall comply with the following. 


1. Wall height shall not exceed 8 feet (2438 mm). 


2. Unbalanced backfill height shall not exceed 4 
feet (1219 mm). 


3. Minimum thickness for plain concrete foundation 
walls shall be 7.5 inches (191 mm) except that 6 
inches (152 mm) is permitted where the maxi- 
mum wall height is 4 feet, 6 inches (1372 mm). 


Foundation walls less than 7.5 inches (191 mm) in 
thickness, supporting more than 4 feet (1219 mm) of 
unbalanced backfill or exceeding 8 feet (2438 mm) in 
height shall be provided with horizontal reinforcement 
in accordance with Table R404.1.2(1), and vertical 
reinforcement in accordance with Table R404.1.2(2), 
R404.1.2(3), R404.1.2(4), R404.1.2(5), R404.1.2(6), 
R404.1.2(7) or R404.1.2(8). Where Tables R404.1.2(2) 
through R404.1.2(8) permit plain concrete walls, not 
less than No. 4 (No. 13) vertical bars at a spacing not 
exceeding 48 inches (1219 mm) shall be provided. 


R404.1.5 Foundation wall thickness based on walls 
supported. The thickness of masonry or concrete founda- 
tion walls shall be not less than that required by Section 
R404.1.5.1 or R404.1.5.2, respectively. 


R404.1.5.1 Masonry wall thickness. Masonry founda- 
tion walls shall be not less than the thickness of the wall 
supported, except that masonry foundation walls of not 
less than 8-inch (203 mm) nominal thickness shall be 
permitted under brick veneered frame walls and under 
10-inch-wide (254 mm) cavity walls where the total 
height of the wall supported, including gables, is not 
more than 20 feet (6096 mm), provided that the 
requirements of Section R404.1.1 are met. 


R404.1.5.2 Concrete wall thickness. The thickness of 
concrete foundation walls shall be equal to or greater 
than the thickness of the wall in the story above. Con- 
crete foundation walls with corbels, brackets or other 
projections built into the wall for support of masonry 
veneer or other purposes are not within the scope of the 
tables in this section. 


Where a concrete foundation wall is reduced in 
thickness to provide a shelf for the support of masonry 
veneer, the reduced thickness shall be equal to or 
greater than the thickness of the wall in the story above. 
Vertical reinforcement for the foundation wall shall be 
based on Table R404.1.2(8) and located in the wall as 
required by Section R404.1.3.3.7.2 where that table is 
used. Vertical reinforcement shall be based on the 
thickness of the thinner portion of the wall. 


Exception: Where the height of the reduced thick- 
ness portion measured to the underside of the floor 
assembly or sill plate above is less than or equal to 
24 inches (610 mm) and the reduction in thickness 
does not exceed 4 inches (102 mm), the vertical 
reinforcement is permitted to be based on the thicker 
portion of the wall. 


R404.1.5.3 Pier and curtain wall foundations. Use of 
pier and curtain wall foundations shall be permitted to 
support light-frame construction not more than two sto- 
ries in height, provided that the following requirements 
are met: 


1. All load-bearing walls shall be placed on continu- 
ous concrete footings placed integrally with the 
exterior wall footings. 


2. The minimum actual thickness of a load-bearing 
masonry wall shall be not less than 4 inches (102 
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mm) nominal or 3°/, inches (92 mm) actual thick- 
ness, and shall be bonded integrally with piers 
spaced in accordance with Section R606.6.4. 


3. Piers shall be constructed in accordance with Sec- 
tions R606.7 and R606.7.1, and shall be bonded 
into the load-bearing masonry wall in accordance 
with Section R606.13.1 or R606.13.1.1. 


4. The maximum height of a 4-inch (102 mm) load- 
bearing masonry foundation wall supporting 
wood-frame walls and floors shall be not more 
than 4 feet (1219 mm). 


5. Anchorage shall be in accordance with Section 
R403.1.6, Figure R404.1.5(1), or as specified by 
engineered design accepted by the building offi- 
cial. 


6. The unbalanced fill for 4-inch (102 mm) founda- 
tion walls shall not exceed 24 inches (610 mm) 
for solid masonry or 12 inches (305 mm) for hol- 
low masonry. 


7. In Seismic Design Categories D,, D, and D,, pre- 
scriptive reinforcement shall be provided in the 
horizontal and vertical direction. Provide mini- 
mum horizontal joint reinforcement of two No. 9 
gage wires spaced not less than 6 inches (152 mm) 
or one '/,-inch-diameter (6.4 mm) wire at 10 
inches (254 mm) on center vertically. Provide 
minimum vertical reinforcement of one No. 4 bar 
at 48 inches (1220 mm) on center horizontally 
grouted in place. 


R404.1.6 Height above finished grade. Concrete and 
masonry foundation walls shall extend above the finished 
grade adjacent to the foundation at all points not less than 
4 inches (102 mm) where masonry veneer is used and not 
less than 6 inches (152 mm) elsewhere. 


R404.1.7 Backfill placement. Backfill shall not be placed 
against the wall until the wall has sufficient strength and 
has been anchored to the floor above, or has been suffi- 
ciently braced to prevent damage by the backfill. 


Exception: Bracing is not required for walls supporting 
less than 4 feet (1219 mm) of unbalanced backfill. 


R404.1.8 Rubble stone masonry. Rubble stone masonry 
foundation walls shall have a minimum thickness of 16 
inches (406 mm), shall not support an unbalanced backfill 
exceeding 8 feet (2438 mm) in height, shall not support a 
soil pressure greater than 30 pounds per square foot per 
foot (4.71 kPa/m), and shall not be constructed in Seismic 
Design Categories Dy, D,, D, or townhouses in Seismic 
Design Category C. 


R404.1.9 Isolated masonry piers. Isolated masonry piers 
shall be constructed in accordance with this section and 
the general masonry construction requirements of Section 
R606. Hollow masonry piers shall have a minimum nomi- 
nal thickness of 8 inches (203 mm), with a nominal height 
not exceeding four times the nominal thickness and a nom- 
inal length not exceeding three times the nominal thick- 
ness. Where hollow masonry units are solidly filled with 
concrete or grout, piers shall be permitted to have a nomi- 
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nal height not exceeding ten times the nominal thickness. 
Footings for isolated masonry piers shall be sized in accor- 
dance with Section R403.1.1. 


R404.1.9.1 Pier cap. Hollow masonry piers shall be 
capped with 4 inches (102 mm) of solid masonry or 
concrete, a masonry cap block, or shall have cavities of 
the top course filled with concrete or grout. 


R404.1.9.2 Masonry piers supporting floor girders. 
Masonry piers supporting wood girders sized in accor- 
dance with Tables R602.7(1) and R602.7(2) shall be 
permitted in accordance with this section. Piers sup- 
porting girders for interior bearing walls shall have a 
minimum nominal dimension of 12 inches (305 mm) 
and a maximum height of 10 feet (3048 mm) from top 
of footing to bottom of sill plate or girder. Piers sup- 
porting girders for exterior bearing walls shall have a 
minimum nominal dimension of 12 inches (305 mm) 
and a maximum height of 4 feet (1220 mm) from top of 
footing to bottom of sill plate or girder. Girders and sill 
plates shall be anchored to the pier or footing in accor- 
dance with Section R403.1.6 or Figure R404.1.5(1). 
Floor girder bearing shall be in accordance with Sec- 
tion R502.6. 


R404.1.9.3 Masonry piers supporting braced wall 
panels. Masonry piers supporting braced wall panels 
shall be designed in accordance with accepted engi- 
neering practice. 


R404.1.9.4 Seismic design of masonry piers. 
Masonry piers in dwellings located in Seismic Design 
Category Б), D, or D,, and townhouses in Seismic 
Design Category C, shall be designed in accordance 
with accepted engineering practice. 


R404.1.9.5 Masonry piers in flood hazard areas. 
Masonry piers for dwellings in flood hazard areas shall 
be designed in accordance with Section R322. 


R404.2 Wood foundation walls. Wood foundation walls 
shall be constructed in accordance with the provisions of Sec- 
tions R404.2.1 through R404.2.6 and with the details shown 
in Figures R403.1(2) and R403.1(3). 


R404.2.1 Identification. Load-bearing lumber shall be 
identified by the grade mark of a lumber grading or 
inspection agency that has been approved by an accredita- 
tion body that complies with DOC PS 20. In lieu of a 
grade mark, a certificate of inspection issued by a lumber 
grading or inspection agency meeting the requirements of 
this section shall be accepted. Wood structural panels shall 
conform to DOC PS 1 or DOC PS 2 and shall be identified 
by a grade mark or certificate of inspection issued by an 
approved agency. 


R404.2.2 Stud size. The studs used in foundation walls 
shall be 2-inch by 6-inch (51 mm by 152 mm) members. 
Where spaced 16 inches (406 mm) on center, a wood spe- 
cies with an F, value of not less than 1,250 pounds per 
square inch (8619 kPa) as listed in ANSI AWC NDS shall 
be used. Where spaced 12 inches (305 mm) on center, an 
F, of not less than 875 psi (6033 kPa) shall be required. 
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MIN. NINE 16D NAILS | 
GALVANIZED OR STAINLESS STEEL STRAPS, 7 PER STRAP 
\ MIN. 2’, IN. WIDE BY 12 GAGE THICK, 


TREATED 
| MIN.2 IN. FROM EDGE OF РЕВ, TYP. » 


j SILL PLATE 
PIERS SPACED NOT у”) 
| X. MORE THAN 6 FT O.C., 


Lnd 
NN 


NN 


Š vA 
N 

МА И 
ХАЖ 
NV 

NN 


MIN. 8 IN. X 16 IN. 
MASONRY PIER, TYP. 


SS MIN. TWO 9 GAGE BOX TIES 
TON. д OR TWO MASONRY HEADERS 
AT 8 IN. O.C. EACH PIER 


STRAPS ANCHORED WITH 90 DEGREE HOOK, MIN. 
TWO STRAPS PER PIER, MIN. 4 IN. EMBEDMENT INTO 
FOOTING, MIN. 1.75 IN. HORZ. LEG EXTENSION 


ЛА 
у 


MIN. 18 САСЕ PLATE 
CONNECTORS AT 
MAX. 12 IN. O.C. (TYP.) 


Sees 


Í 
5 


ШИ 
йй 
ИНИ 


/ 


МІМ. 4 ІМ. МАБОМКҮ 
CURTAIN WALL 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad. 


FIGURE R404.1.5(1 
FOUNDATION WALL CLAY MASONRY CURTAIN WALL WITH CONCRETE MASONRY PIERS 
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R404.2.3 Height of backfill. For wood foundations that are 
not designed and installed in accordance with AWC PWF, 
the height of backfill against a foundation wall shall not 
exceed 4 feet (1219 mm). Where the height of fill is more 
than 12 inches (305 mm) above the interior grade of a crawl 
space or floor of a basement, the thickness of the plywood 
sheathing shall meet the requirements of Table R404.2.3. 


R404.2.4 Backfilling. Wood foundation walls shall not be 
backfilled until the basement floor and first floor have 
been constructed or the walls have been braced. For crawl 
space construction, backfill or bracing shall be installed on 
the interior of the walls prior to placing backfill on the 
exterior. 


R404.2.5 Drainage and dampproofing. Wood founda- 
tion basements shall be drained and dampproofed in accor- 
dance with Sections R405 and R406, respectively. 


R404.2.6 Fastening. Wood structural panel foundation 
wall sheathing shall be attached to framing in accordance 
with Table R602.3(1) and Section R402.1.1. 
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R404.3 Wood sill plates. Wood sill plates shall be not less 
than 2-inch by 4-inch (51 mm by 102 mm) nominal lumber. 
Sill plate anchorage shall be in accordance with Sections 
R403.1.6 and R602.11. 


R404.4 Retaining walls. Retaining walls that are not later- 
ally supported at the top and that retain in excess of 48 inches 
(1219 mm) of unbalanced fill, or retaining walls exceeding 24 
inches (610 mm) in height that resist lateral loads in addition 
to soil, shall be designed in accordance with accepted engi- 
neering practice to ensure stability against overturning, slid- 
ing, excessive foundation pressure and water uplift. Retaining 
walls shall be designed for a safety factor of 1.5 against lat- 
eral sliding and overturning. This section shall not apply to 
foundation walls supporting buildings. 


R404.5 Precast concrete foundation walls. 


R404.5.1 Design. Precast concrete foundation walls shall 
be designed in accordance with accepted engineering prac- 
tice. The design and manufacture of precast concrete foun- 
dation wall panels shall comply with the materials 


TABLE R404.2.3 
PLYWOOD GRADE AND THICKNESS FOR WOOD FOUNDATION CONSTRUCTION (30 pcf equivalent-fluid weight soil pressure) 


HEIGHT OF FILL 
(inches) 


(inches) 


FACE GRAIN ACROSS STUDS FACE GRAIN PARALLEL TO STUDS 
STUD SPACING 


Minimum thickness š Minimum Бисен 
Ss 32/16 


тос 
ЖЕЛЕ = 

She на ки 5 ply) 

Lor 

Fu 

Беја 

ew c енй 


Span rating 


"s 32/16 
32/16 
40/20 
32/16 
32/16 
40/20 
40/20 
48/24 


к/ 2 4, 5 DT 
ША > 5 ply) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per cubic foot = 0.1572 kN/m’. 
a. Plywood shall be of the following minimum grades in accordance with DOC PS 1 or DOC PS 2: 


1. DOC PS 1 Plywood grades marked: 
1.1. Structural I C-D (Exposure 1). 
1.2. C-D (Exposure 1). 
2. DOC PS 2 Plywood grades marked: 
2.1. Structural I Sheathing (Exposure 1). 
2.2. Sheathing (Exposure 1). 


3. Where a major portion of the wall is exposed above ground and a better appearance is desired, the following plywood grades marked exterior are suitable: 
3.1. Structural I A-C, Structural I B-C or Structural I C-C (Plugged) in accordance with DOC PS 1. 
3.2. A-C Group 1, B-C Group 1, C-C (Plugged) Group 1 or MDO Group 1 in accordance with DOC PS 1. 


3.3. Single Floor in accordance with DOC PS 1 or DOC PS 2. 


b. Minimum thickness '5/,, inch, except crawl space sheathing shall have not less than ?/, inch for face grain across studs 16 inches on center and maximum 2-foot 


depth of unequal fill. 


c. For this fill height, thickness and grade combination, panels that are continuous over less than three spans (across less than three stud spacings) require 
blocking 16 inches above the bottom plate. Offset adjacent blocks and fasten through studs with two 16d corrosion-resistant nails at each end. 
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requirements of Section R402.3 or ACI 318. The panel 
design drawings shall be prepared by a registered design 
professional where required by the statutes of the jurisdic- 
tion in which the project is to be constructed in accordance 
with Section R106.1. 


R404.5.2 Precast concrete foundation design drawings. 
Precast concrete foundation wall design drawings shall be 
submitted to the building official and approved prior to 
installation. Drawings shall include, at a minimum, the 
following information: 


1. Design loading as applicable. 

. Footing design and material. 

. Concentrated loads and their points of application. 
. Soil bearing capacity. 

. Maximum allowable total uniform load. 


QN tA + U ~ 


. Seismic design category. 
7. Basic wind speed. 


R404.5.3 Identification. Precast concrete foundation wall 
panels shall be identified by a certificate of inspection 
label issued by an approved third-party inspection agency. 


SECTION R405 
FOUNDATION DRAINAGE 


R405.1 Concrete or masonry foundations. Drains shall be 
provided around concrete or masonry foundations that retain 
earth and enclose habitable or usable spaces located below 
grade. Drainage tiles, gravel or crushed stone drains, perfo- 
rated pipe or other approved systems or materials shall be 
installed at or below the top ofthe footing or below the bottom 
ofthe slab and shall discharge by gravity or mechanical means 
into an approved drainage system. Gravel or crushed stone 
drains shall extend not less than 1 foot (305 mm) beyond the 
outside edge of the footing and 6 inches (152 mm) above the 
top of the footing and be covered with an approved filter mem- 
brane material. The top of open joints of drain tiles shall be 
protected with strips of building paper. Except where other- 
wise recommended by the drain manufacturer, perforated 
drains shall be surrounded with an approved filter membrane 
or the filter membrane shall cover the washed gravel or 
crushed rock covering the drain. Drainage tiles or perforated 
pipe shall be placed on not less than 2 inches (51 mm) of 
washed gravel or crushed rock not less than one sieve size 
larger than the tile joint opening or perforation and covered 
with not less than 6 inches (152 mm) of the same material. 


Exception: A drainage system is not required where the 
foundation is installed on well-drained ground or sand- 
gravel mixture soils according to the Unified Soil Classifi- 
cation System, Group I soils, as detailed in Table R405.1. 


R405.1.1 Precast concrete foundation. Precast concrete 
walls that retain earth and enclose habitable or useable 
space located below-grade that rest on crushed stone foot- 
ings shall have a perforated drainage pipe installed below 
the base of the wall on either the interior or exterior side of 
the wall, not less than 1 foot (305 mm) beyond the edge of 
the wall. If the exterior drainage pipe is used, an approved 
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filter membrane material shall cover the pipe. The drain- 
age system shall discharge into an approved sewer system 
or to daylight. 


R405.2 Wood foundations. Wood foundations enclosing 
habitable or usable spaces located below grade shall be ade- 
quately drained in accordance with Sections R405.2.1 
through R405.2.3. 


R405.2.1 Base. A porous layer of gravel, crushed stone or 
coarse sand shall be placed to a minimum thickness of 4 
inches (102 mm) under the basement floor. Provision shall 
be made for automatic draining of this layer and the gravel 
or crushed stone wall footings. 


R405.2.2 Vapor retarder. A 6-mil-thick (0.15 mm) poly- 
ethylene vapor retarder shall be applied over the porous 
layer with the basement floor constructed over the poly- 
ethylene. 


R405.2.3 Drainage system. In other than Group I soils, a 
sump shall be provided to drain the porous layer and foot- 
ings. The sump shall be not less than 24 inches (610 mm) 
in diameter or 20 inches square (0.0129 m°), shall extend 
not less than 24 inches (610 mm) below the bottom of the 
basement floor and shall be capable of positive gravity or 
mechanical drainage to remove any accumulated water. 
The drainage system shall discharge into an approved 
sewer system or to daylight. 


SECTION R406 
FOUNDATION WATERPROOFING 
AND DAMPPROOFING 


R406.1 Concrete and masonry foundation dampproofing. 
Except where required by Section R406.2 to be waterproofed, 
foundation walls that retain earth and enclose interior spaces 
and floors below grade shall be dampproofed from the higher 
of (a) the top of the footing or (b) 6 inches (152 mm) below the 
top ofthe basement floor, to the finished grade. Masonry walls 
shall have not less than */,-inch (9.5 mm) Portland cement 
parging applied to the exterior ofthe wall. The parging shall be 
dampproofed in accordance with one of the following: 


1. Bituminous coating. 


2. Three pounds per square yard (1.63 kg/m’) of acrylic 
modified cement. 


3. One-eighth-inch (3.2 mm) coat of surface-bonding 
cement complying with ASTM C887. 


4. Any material permitted for waterproofing in Section 
R406.2. 


5. Other approved methods or materials. 


Exception: Parging of unit masonry walls is not required 
where a material is approved for direct application to the 
masonry. 


Concrete walls shall be dampproofed by applying any one 
of the listed dampproofing materials or any one of the water- 
proofing materials listed in Section R406.2 to the exterior of 
the wall. 


R406.2 Concrete and masonry foundation waterproofing. 
In areas where a high water table or other severe soil-water 
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walls is permitted. Cold-setting asphalt or hot asphalt shall 
conform to Type C of ASTM D449. Hot asphalt shall be 
applied at a temperature of less than 200°F (93°С). 


R406.3 Dampproofing for wood foundations. Wood 
foundations enclosing habitable or usable spaces located 
below grade shall be dampproofed in accordance with Sec- 
tions R406.3.1 through R406.3.4. 


R406.3.1 Panel joint sealed. Plywood panel joints in the 
foundation walls shall be sealed full length with a caulking 
compound capable of producing a moistureproof seal 
under the conditions of temperature and moisture content 
at which it will be applied and used. 


R406.3.2 Below-grade moisture barrier. A 6-mil-thick 
(0.15 mm) polyethylene film shall be applied over the 
below-grade portion of exterior foundation walls prior to 
backfilling. Joints in the polyethylene film shall be lapped 
6 inches (152 mm) and sealed with adhesive. The top edge 
ofthe polyethylene film shall be bonded to the sheathing to 
form a seal. Film areas at grade level shall be protected 
from mechanical damage and exposure by a pressure-pre- 
servative treated lumber or plywood strip attached to the 
wall several inches above finished grade level and extend- 
ing approximately 9 inches (229 mm) below grade. The 
joint between the strip and the wall shall be caulked full 
length prior to fastening the strip to the wall. Where 
approved, other coverings appropriate to the architectural 


conditions are known to exist, exterior foundation walls that 
retain earth and enclose interior spaces and floors below 
grade shall be waterproofed from the higher of (a) the top of 
the footing or (b) 6 inches (152 mm) below the top of the 
basement floor, to the finished grade. Walls shall be water- 
proofed in accordance with one of the following: 


1. Two-ply hot-mopped felts. 
. Fifty-five-pound (25 kg) roll roofing. 
. Six-mil (0.15 mm) polyvinyl chloride. 


. Forty-mil (1 mm) polymer-modified asphalt. 


2 

3 

4. Six-mil (0.15 mm) polyethylene. 

5 

6. Sixty-mil (1.5 mm) flexible polymer cement. 
7 


. One-eighth-inch (3 mm) cement-based, fiber-reinforced, 
waterproof coating. 


8. Sixty-mil (1.5 mm) solvent-free liquid-applied syn- 
thetic rubber. 
АП joints in membrane waterproofing shall be lapped and 
sealed with an adhesive compatible with the membrane. 


Exception: Organic-solvent-based products such as 
hydrocarbons, chlorinated hydrocarbons, ketones and es- 
ters shall not be used for ICF walls with expanded polysty- 
rene form material. Use of plastic roofing cements, acrylic 
coatings, latex coatings, mortars and pargings to seal ICF 


TABLE R405.1 
PROPERTIES OF SOILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM 


SOIL UNIFIED SOIL 
GROUP CLASSIFICATION 
SYSTEM SYMBOL 


VOLUME CHANGE 
DRAINAGE FROST HEAVE 
SOIL DESCRIPTION POTENTIAL 
Well-graded gravels, gravel sand mixtures, little or no К ер 
fines 
Poorly graded gravels or gravel sand mixtures, little or 
no fines 


Well-graded sands, gravelly sands, little or no fines 
Poorly graded sands or gravelly sands, little or no fines 
Silty pers gravel-sand-silt mixtures 


ES 
о 


Et 
о 


Inorganic silts and very fine sands, rock flour, silty or 
clayey fine sands or clayey silts with slight plasticity Меи High 
Inorganic clays of low to medium plasticity, gravelly Median Medus 
clays, sandy clays, silty clays, lean clays to Low 
Inorganic clays of high plasticity, fat clays High 


Group III Inorganic silts, micaceous or diatomaceous fine sandy 
=. or silty soils, elastic silts Poor High High 


—— Organis silts and i и silty alge of low дише | Medium | | Medium | 


Peat and other highly organic soils Unsatisfactory 
For SI: 1 inch = 25.4 mm. 
a. The percolation rate for good drainage is over 4 inches per hour, medium drainage is 2 inches to 4 inches per hour, and poor is less than 2 inches per hour. 
b. Soils with a low potential expansion typically have a plasticity index (PI) of 0 to 15, soils with a medium potential expansion have a PI of 10 to 35 and soils 
with a high potential expansion have a PI greater than 20. 


Group II 


Medium 
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treatment shall be permitted to be used. The polyethylene 
film shall extend down to the bottom of the wood footing 
plate but shall not overlap or extend into the gravel or 
crushed stone footing. 


R406.3.3 Porous fill. The space between the excavation 
and the foundation wall shall be backfilled with the same 
material used for footings, up to a height of 1 foot (305 
mm) above the footing for well-drained sites, or one-half 
the total backfill height for poorly drained sites. The 
porous fill shall be covered with strips of 30-pound (13.6 
kg) asphalt paper or 6-mil (0.15 mm) polyethylene to per- 
mit water seepage while avoiding infiltration of fine soils. 


R406.3.4 Backfill. The remainder of the excavated area 
shall be backfilled with the same type of soil as was 
removed during the excavation. 


R406.4 Precast concrete foundation system dampproofing. 
Except where required by Section R406.2 to be waterproofed, 
precast concrete foundation walls enclosing habitable or use- 
able spaces located below grade shall be dampproofed in 
accordance with Section К406.1. 


R406.4.1 Panel joints sealed. Precast concrete foundation 
panel joints shall be sealed full height with a sealant meet- 
ing ASTM C920, Type S or M, Grade NS, Class 25, Use 
NT, M or A. Joint sealant shall be installed in accordance 
with the manufacturer's instructions. 


SECTION R407 
COLUMNS 


R407.1 Wood column protection. Wood columns shall be 
protected against decay as set forth in Section R317. 


R407.2 Steel column protection. All surfaces (inside and 
outside) of steel columns shall be given a shop coat of rust- 
inhibitive paint, except for corrosion-resistant steel and steel 
treated with coatings to provide corrosion resistance. 


R407.3 Structural requirements. The columns shall be 
restrained to prevent lateral displacement at the bottom end. 
Wood columns shall be not less in nominal size than 4 inches 
by 4 inches (102 mm by 102 mm). Steel columns shall be not 
less than 3-inch-diameter (76 mm) Schedule 40 pipe manufac- 
tured in accordance with ASTM A53 Grade B or approved 
equivalent. 


Exception: Columns not more than 48 inches (1219 mm) 
in height on a pier or footing are exempt from the bottom 
end lateral displacement requirement within under-floor 
areas enclosed by a continuous foundation. See Figure 
R502.9. 


SECTION R408 
UNDER-FLOOR SPACE 


R408.1 Ventilation. The under-floor space between the bot- 
tom of the floor joists and the earth under any building (except 
space occupied by a basement) shall have ventilation openings 
through foundation walls or exterior walls. 


The ground surface of the under-floor space shall be cov- 
ered by a Class I vapor retarder, or other approved material, 
lapped not less than 12 inches (305 mm) at the joints and 
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extended not less than 12 inches (305 mm) up perimeter 
foundation walls. 


The minimum net area of ventilation openings shall be not 
less than 1 square foot (0.0929 m?) for each 150 square feet 
(14 m?) of under-floor space area. 


The minimum net area of ventilation openings may be 
reduced to 1 square foot (0.0929 m?) for each 1,500 square 
feet (140 m?) of under-floor space area where the ground sur- 
face is covered by the required Class I vapor retarder. 


The minimum net area of ventilation openings is not per- 
mitted for naturally ventilated crawl spaces in new construc- 
tion in Baker, Clackamas, Hood River, Multnomah, Polk, 
Washington and Yamhill counties where radon-mitigating 
construction is required. 


The required ventilation openings shall be placed to pro- 
vide cross ventilation of the space. One such ventilation 
opening shall be within 3 feet (914 mm) of each corner of the 
building. 


Exceptions: 
1. Ventilation openings are not required on one side. 


2. Ventilation openings are not required where a con- 
tinuously operated mechanical ventilation system is 
installed. The system shall be designed to have the 
capacity to exhaust a minimum of 1.0 CFM (0.5 L/s) 
for each 50 square feet (4.6 L/s) of under-floor area. 
The ground surface shall be covered with a Class I 
vapor retarder, or other approved material. 


3. Ventilation openings in townhouses are not required 
on two sides when adjoining adjacent townhouses. 


R408.2 Openings for under-floor ventilation. Ventilation 
openings shall be covered for their height and width with any 
of the following materials provided that the least dimension 
of the covering shall not exceed '/, inch (6.4 mm): 


1. Perforated sheet metal plates not less than 0.070 inch 
(1.8 mm) thick. 


2. Expanded sheet metal plates not less than 0.047 inch 
(1.2 mm) thick. 


. Cast-iron grill or grating. 


3 

4. Extruded load-bearing brick vents. 

5. Hardware cloth of 0.035 inch (0.89 mm) wire or heavier. 
6 


. Corrosion-resistant wire mesh, with the least dimension 
being '/, inch (3.2 mm) thick. 


The installation of operable louvers shall not be prohib- 
ited. 


R408.3 Unvented crawl space. Ventilation openings in 
under-floor spaces specified in Sections R408.1 and R408.2 
shall not be required where the following items are provided: 


1. Exposed earth is covered with a continuous Class I 
vapor retarder. Joints of the vapor retarder shall overlap 
by 6 inches (152 mm) and shall be sealed or taped, or 
overlapped a minimum of 12 inches when joints are not 
sealed or taped. The edges of the vapor retarder shall 
extend not less than 12 inches (305 mm) up the stem 
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ы wall and shall be attached and sealed to the stem wall or R408.7 Flood resistance. For buildings located in flood haz- 

| insulation. ard areas as determined by the flood plain administrator: || 

| 2. One of the following is provided for the under-floor 1. Walls enclosing the under-floor space shall be provided 

space: with flood openings in accordance with Section 

| 2.1. Continuously operated mechanical exhaust ven- R322.2.2. 

| tilation at a rate equal to 1 cubic foot per minute 2. The finished ground level of the under-floor space shall 
(0.47 L/s) for each 50 square feet (4.7 m?) of be equal to or higher than the outside finished ground 
crawl space floor area, including an air pathway level on at least one side. 
to the common area (such as a duct or transfer 


: А Е Exception: Under-floor spaces that meet the require- 
grille), and perimeter walls insulated in accor- ments of FEMA TB 11-1. 


dance with Section N1104 of this code. 


2.2. Conditioned air supply sized to deliver at a rate 
equal to 1 cubic foot per minute (0.47 L/s) 
for each 50 square feet (4.7 m?) of under- 
floor area, including a return air pathway to 
the common area (such as a duct or transfer 
grille, and perimeter walls insulated in 
accordance with Section N1104 of this code. 


2.3. Dehumidification sized to provide 70 pints 
(33 liters) of moisture removal per day for 
every 1,000 square feet (93 m?) of crawl 
space floor area. 


Exception: Unvented crawl spaces are not allowed in 
new construction in Baker, Clackamas, Hood River, 
Multnomah, Polk, Washington and Yamhill counties 
where radon-mitigating construction is required, unless 
an approved mechanical ventilation system is provided 
in accordance with the exception in Section AF103.5 
and the requirements of R408.3 are met. 


R408.4 Access. Access shall be provided to all under- 
floor spaces. Access openings through the floor shall be 
not smaller than 18 inches by 24 inches (457 mm by 610 
mm). Openings through a perimeter wall shall be not less 
than 16 inches by 24 inches (407 mm by 610 mm). Where 
any portion of the through-wall access is below grade, an 
areaway not less than 16 inches by 24 inches (407 mm by 
610 mm) shall be provided. The bottom of the areaway 
shall be below the threshold of the access opening. 
Through wall access openings shall not be located under a 
door to the residence. See Section M1305.1.4 for access 
requirements where mechanical equipment is located 
under floors. 


R408.5 Removal of debris. The under-floor grade shall 
be cleaned of all vegetation and organic material. Wood 
forms used for placing concrete shall be removed before a 
building is occupied or used for any purpose. Construction 
materials shall be removed before a building is occupied 
or used for any purpose. 


R408.6 Finished grade. The finished grade of under- 
floor surface shall be permitted to be located at the bottom 
of the footings; however, where there is evidence that the 
groundwater table can rise to within 6 inches (152 mm) of 
the finished floor at the building perimeter or where there 
is evidence that the surface water does not readily drain 
from the building site, the grade in the under-floor space 
shall be as high as the outside finished grade, unless an 
approved drainage system is provided. 
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CHAPTER 5 
FLOORS 


SECTION R501 
GENERAL 


R501.1 Application. The provisions of this chapter shall 
control the design and construction of the floors for buildings, 
including the floors of attic spaces used to house mechanical 
or plumbing fixtures and equipment. 


R501.2 Requirements. Floor construction shall be capable of 
accommodating all loads in accordance with Section R301 and 
of transmitting the resulting loads to the supporting structural 
elements. 


SECTION R502 
WOOD FLOOR FRAMING 


R502.1 General. Wood and wood-based products used for 
load-supporting purposes shall conform to the applicable pro- 
visions of this section. 


R502.1.1 Sawn lumber. Sawn lumber shall be identified 
by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an 
accreditation body that complies with DOC PS 20. In lieu 
of a grade mark, a certificate of inspection issued by a 
lumber grading or inspection agency meeting the require- 
ments of this section shall be accepted. 


R502.1.1.1 Preservative-treated lumber. Preservative 
treated dimension lumber shall be identified as required 
by Section R317.2. 


В502.1.1.2 End-jointed lumber. Approved end- 
jointed lumber identified by a grade mark conforming 
to Section R502.1.1 shall be permitted to be used 
interchangeably with solid-sawn members of the same 
species and grade. End-jointed lumber used in an 
assembly required elsewhere in this code to have a 
fire-resistance rating shall have the designation “Heat- 
Resistant Adhesive” or “HRA” included in its grade 
mark. 


R502.1.2 Prefabricated wood I-joists. Structural capaci- 
ties and design provisions for prefabricated wood I-joists 
shall be established and monitored in accordance with 
ASTM 05055. 


R502.1.3 Structural glued laminated timbers. Glued 
laminated timbers shall be manufactured and identified as 
required in ANSI A190.1, ANSI 117 and ASTM D3737. 


R502.1.4 Structural log members. Structural log mem- 
bers shall comply with the provisions of ICC 400. 


R502.1.5 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab- 
lished and monitored in accordance with ASTM D5456. 
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R502.1.6 Cross-laminated timber. Cross-laminated tim- 
ber shall be manufactured and identified as required by 
ANSI/APA PRG 320. 


R502.1.7 Engineered wood rim board. Engineered wood 
rim boards shall conform to ANSI/APA PRR 410 or shall 
be evaluated in accordance with ASTM D7672. Structural 
capacities shall be in accordance with ANSI/APA PRR 
410 or established in accordance with ASTM D7672. Rim 
boards conforming to ANSI/APA PRR 410 shall be 
marked in accordance with that standard. 


R502.2 Design and construction. Floors shall be designed 
and constructed in accordance with the provisions of this 
chapter, Figure R502.2 and Sections R317 or in accordance 
with ANSI AWC NDS. 


R502.2.1 Framing at braced wall lines. A load path for 
lateral forces shall be provided between floor framing and 
braced wall panels located above or below a floor, as 
specified in Section R602.10.8. 


R502.2.2 Blocking and subflooring. Blocking for fasten- 
ing panel edges or fixtures shall be not less than utility 
grade lumber. Subflooring shall be not less than utility 
grade lumber, No. 4 common grade boards or wood struc- 
tural panels as specified in Section R503.2. Fireblocking 
shall be of any grade lumber. 


R502.3 Allowable joist spans. Spans for floor joists shall be 
in accordance with Tables R502.3.1(1) and R502.3.1(2). For 
other grades and species and for other loading conditions, 
refer to the AWC STJR. 


R502.3.1 Sleeping areas and attic joists. Table 
R502.3.1(1) shall be used to determine the maximum 
allowable span of floor joists that support sleeping areas 
and attics that are accessed by means of a fixed stairway 
in accordance with Section R311.7 provided that the 
design live load does not exceed 30 pounds per square foot 
(1.44 kPa) and the design dead load does not exceed 20 
pounds per square foot (0.96 kPa). The allowable span of 
ceiling joists that support attics used for limited storage or 
no storage shall be determined in accordance with Section 
R802.5. 


R502.3.2 Other floor joists. Table R502.3.1(2) shall be 
used to determine the maximum allowable span of floor 
joists that support other areas of the building, other than 
sleeping rooms and attics, provided that the design live 
load does not exceed 40 pounds per square foot (1.92 kPa) 
and the design dead load does not exceed 20 pounds per 
square foot (0.96 kPa). 
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SUBFLOOR OR 
FLOOR SHEATHING 
SEE SECTION К503 


BOTTOM WALL STUDS 
PLATE 


JOISTS 
SEE SECTION R502.3 


[[>— SILL PLATE 


OPTIONAL FINISH 
FLOOR 


2 IN. CLEARANCE 
SEE SECTION TRIMMER JOIST GIRDER 


R 
R1001.11 SEE SECTION SEE SECTION R502.5 


BAND, RIM OR 
HEADER JOIST 
SEE SECTION 
R502.7 


FIREPLACE 


[Г  DOUBLEHEADERF __" ТИП HEADER IF 
MORE THAN 4 FT. SPAN 
SEE SECTION R502.10 


BRIDGING (P^ 


BETWEEN JOIST 
SEE SECTION 
R502.7.1 


SOLID BLOCKING LAP JOISTS ЗІМ. MIN. 


SEE SECTION OR SPLICE 
R502.7 SEE SECTION R502.6.1 


SILL PLATE 


FOUNDATION 


DOUBLE JOISTS UNDER 
BEARING PARTITIONS IF JOISTS 
ARE SEPARATED FOR PIPES, 
BLOCK 4 FT. o.c. MAXIMUM 

SEE SECTION R502.4 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R502.2 
FLOOR CONSTRUCTION 
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| 
JOIST 
SPACING SPECIES AND GRADE 
(inches) 


TABLE R502.3.1(1) 


FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load = 30 psf, L/A = 360)* 


Douglas fir-larch SS 
Douglas fir-larch #1 


DEAD LOAD = 10 psf 


Douglas fir-larch 


2x8 


Maximum floor joist spans 


DEAD LOAD - 20 psf 
2x10 2x12 2x6 2x8 2x10 2x12 


(ft. - in.) 


Douglas fir-larch 
Hem-fir 


Hem-fir 


15-7 


(ft.-in) | 


(ft. - in.) 


(ft. - in.) 


19-10 


FLOORS 


24-2 


23-7 um 
22-6 


11-10 


Hem-fir # | 14-4 
Hem-fir #3 | 17-5 228 8 11-0 13-5 15-7 
12 ка 
Southern pine 55 | 123 16-2 25-1 12-3 16-2 20-8 25-1 
Southern pine 11-10 15-7 19-10 24-2 11-10 | 157 18-7 22-0 
— maa 11-3 14-11 18-1 21-4 10-9 13-8 16-2 19-1 
9-2 11-6 14-0 16-6 8-2 10-3 12-6 14-9 
s 11-7 15-3 19-5 | 23-7 11-7 15-3 19-5 23-7 
er ET 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7 
Spruce-pine-fir 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7 
Spruce-pine-fir #3 9-8 12-4 15-0 17-5 8-8 11-0 13-5 15-7 
ғ Douglas fir-larch SS 11-4 15-0 19-1 23-3 114 15-0 19-1 23-3 
Douglas fir-larch #1 10-1 | 145 18-5 21-4 10-8 13-6 16-5 19-1 
Douglas fir-larch #2 10-9 14-2 17-5 20-3 10-1 12-9 15-7 18-1 
Douglas fir-larch 8-7 10-11 13-4 15-5 7-8 9-9 11-11 13-10 
Hem-fir SS 10-9 14-2 18-0 21-11 | 109 14-2 18-0 21-11 
Hem-fir #1 10-6 13-10 17-8 21-1 10-6 13-4 16-3 18-10 
Hem-fir #2 10-0 13-2 16-10 19-8 9-10 12-5 15-2 17-7 
Hem-fir #3 8-5 10-8 13-0 15-1 7-6 9-6 11-8 13-6 
== pine SS о 14-8 18-9 22-10 11-2 14-8 18-9 22-10 
Southern pine #1 10-9 14-2 18-0 21-4 10-9 13-9 16-1 19-1 
10-3 13-3 15-8 18-6 9-4 11-10 14-0 16-6 
2m ll 10-0 11-1 14-4 7-1 8-11 10-10 12-10 
13-10 21-6 10-6 13-10 17-8 21-4 
Spruce-pine-fir ET 17:2 19-11 9-11 12-7 15-5 
Spruce-pine-fir L^ | 13 | e | па | mi | 9-11 12-7 15-5 17-10 


Spruce-pine-fir #3 


8-5 
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10-8 


во | па | 74 | эв | us | 55% | 


(continued) 


FLOORS 


JOIST 
SPACING 
(inches) 


SPECIES AND GRADE 


Douglas fir-larch | SS 
Douglas fir-larch | #1 
Douglas fir-larch | #2 


19.2 


24 


F 


Douglas fir-larch | #3 


Hem-fir 


TABLE R502.3.1(1)—continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load = 30 psf, L/A = 360)* 


DEAD LOAD = 10 psf 


DEAD LOAD = 20 psf 


Hem-fir SS 


#1 


9-10 
9-5 


Southern pine SS 


Southern pine #1 


Southern pine #2 


Southern pine #3 


Spruce-pine-fir 


Spruce-pine-fir #1 


Spruce-pine-fir 


Spruce-pine-fir #3 


Douglas fir-larch | SS 


2x6 2x8 2x10 2x12 2x6 2x8 u 2x10 2x12 
Maximum floor joist spans 
(ft.- in.) (ft. - in.) (ft. - in.) (ft. - in.) 

10-8 10-8 14-1 18-0 21-4 
10-4 13-7 9-8 | 294 15-0 17-5 
10-1 13-0 9-3 11-8 14-3 16-6 
7-10 7-0 8-11 10-11 12-7 
10-1 10-1 


13-4 17-0 20-7 
12-2 14-10 17-2 


9-11 


8-11 11-4 13-10 16-1 

8-8 10-7 12-4 

10-6 13-10 17-8 21-6 

19-6 9-11 12-7 14-8 17-5 
16-10 10-10 12-10 вл | 

13-1 9-10 11-8 


Douglas fir-larch | #1 
Douglas fir-larch | #2 
Douglas fir-larch | #3 


Hem-fir SS 
[Hem-fr | #1 | 
Hem-fir #2 
Hem-fir #3 
Southern pine SS 
Southern pine #1 


9-4 
9-2 
8-9 
6-10 


9-9 
9-4 


Southern pine #2 8-6 
Southern pine #3 -5 


Spruce-pine-fir SS 


9-2 


Spruce-pine-fir #1 


Spruce-pine-fir 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 


ме. | 
Spruce-pine-fir #2 


8-11 
8-11 


#3 6-10 


8-8 


Note: Check sources for availability of lumber in lengths greater than 20 feet. 


a. Dead load limits for townhouses in Seismic Design Category C and all structures in Seismic Design Categories D,, D, and D, shall be determined in 


accordance with Section R301.2.2.2. 
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FLOORS 


TABLE R502.3.1(2) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential living areas, live load = 40 psf, ША = 360)? 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


weh ымы ІІ Tum | xov | www | жел Ја ака | 2408 


(inches) Maximum floor joist spans 


Douglas fir-larch | 


Douglas fir-larch| #1 
Douglas fir-larch | #2 
Douglas fir-larch | #3 


Hem-fir SS 
Hem-fir #1 
Hem-fir #2 10-0 13-2 16-10 20-4 10-0 13-1 16-0 18-6 
Hem-fir 7% 8-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3 
№ а ріпе 55 11-2 14-8 18-9 14-8 18-9 22-10 | 
Southern pine #1 10-9 14-2 18-0 21-11 10-9 14-2 16-11 20-1 
Southern pine #2 10-3 13-6 16-2 19-1 9-10 12-6 14-9 17-5 
Southern pine #3 82 10-3 12-6 14-9 28 | 9% Ран На, | 
Spruce-pine-fir | SS 106 | 13-10 178 | 216 10-6 | 13-10 17-8 21-6 
Spruce-pine-fir Тя 2212763 13-6 17-3 20-7 10-3 13-3 16-3 18-10 
Spruce-pine-fir | #2 17-3 20-7 10-3 16-3 18-10 
Spruce-pine-fir #3 13-5 7-11 12-3 14-3 
Douglas fir-larch 17-4 10-4 17-4 21-1 
Douglas fir-larch| #1 9-11 13-1 16-5 19-1 9-8 12-4 15-0 17-5 
Douglas fir-larch| #2 9-9 12-9 15-7 18-1 9-3 11-8 14-3 16-6 
Douglas fir-larch| #3 7-8 9-9 11-11 13-10 7-0 8-11 10-11 12-7 
Hem-fir SS 9-9 12-10 16-5 19-11 9-9 12-10 16-5 19-11 
Hem-fir #1 9-6 12-7 16-0 18-10 9-6 12-2 14-10 17-2 
Hem-fir #2 9-1 12-0 15-2 17-7 8-11 11-4 13-10 16-1 
Hem-fir #3 ТЕ | 796 11-8 13-6 6-10 8-8 10-7 12-4 
ME mm pine SS 10-2 13-4 17-0 20-9 10-2 13-4 17-0 20-9 
Southern pine #1 9-9 12-10 16-1 19-1 9-9 12-7 14-8 17-5 
Southern pine #2 9-4 11-10 14-0 16-6 8-6 10-10 12-10 15-1 
Southern pine #3 7-1 8-11 10-10 12-10 6-5 Ұз 9-10 11-8 
Spruce-pine-fir | SS 9-6 12-7 16-0 196 | 96 12-7 16-0 19-6 
Spruce-pine-fir | #1 9-4 12-3 15-5 17-10 9-1 11-6 14-1 16-3 
Spruce-pine-fir #2 9-4 12-3 15-5 17-10 9-1 11-6 14-1 16-3 
Spruce-pine-fir | #3 7-6 9-6 11-8 13-6 6-10 8-8 10-7 12-4 
(continued) 
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TABLE R502.3.1(2)—continued A 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES z 
(Residential living areas, live load = 40 psf, L/A = 360)? 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


жы о ах змии 


(inches) Maximum floor joist spans 


9-8 12-10 16-4 19-10 9-8 12-10 16-4 19-6 
9-4 124 | 150 | 175 8-10 11-3 13-8 15-11 
9-2 11-8 14-3 16-6 8-5 10-8 13-0 15-1 
7-0 8-11 Юг | 54927 6-5 8-2 9-11 11-6 
Hem-fir SS 9-2 12-1 15-5 18-9 9-2 12-1 15-5 18-9 
Hem-fir #1 9-0 11-10 14-10 172 8-9 11-1 13-6 15-8 
Hem-fir #2 8-7 11-3 13-10 16-1 8-2 10-4 12-8 14-8 

2 [Нет | #3 6-10 8-8 10-7 12-4 63 | 7H 9-8 11-3 
Southern pine SS 9-6 12-7 16-0 19-6 9-6 12-7 16-0 19-6 
Southern pine #1 9-2 12-1 14-8 17-5 $0 | did їл вн 
Southern pine #2 8-6 | 10-10 12-10 15-1 7-9 9-10 i£ 133 
Southern pine #3 6-5 8- 9-10 11-8 5-11 15 | 92 10-8 
Spruce-pine-fir | SS 9-0 11-10 15-1 18-4 9-0 11-10 СЕТ” ШЕТ. 
Spruce-pine-fir | #1 8-9 11-6 14-1 16-3 8-3 10-6 12-10 14-10 
Spruce-pine-fir #2 8-9 11-6 14-1 16-3 Г 8-3 10-6 12-10 14-10 
Ѕргисе-ріпе-бг | #3 | 6-10 8-8 10-7 12-4 6-3 7-1 9-8 TENE 
Douglas fir-larch | SS 9-0 11-1 15-2 18-5 9-0 11-11 15-0 17-5 
Douglas fir-larch | 41 | 8-8 11-0 13-5 15-7 zu | dés Барски У | 
Douglas fir-larch | #2 ] 8-3 10-5 12-9 14-9 7-6 9-6 11-8 16 | 
Douglas fir-larch | #3 6-3 8-0 9-9 H3 | 59 | 73 8-11 10-4 
Hem-fir 11-3 14-4 8-6 11-3 14-4 16-10* 
Hem-fir 102410 | 133 

24 Е 
Southern pine 
Southern pine Ге use | 384 10-3 12-0 14-3 
Southern pine 13-6 7-0 8-10 10-5 12-4 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
Note: Check sources for availability of lumber in lengths greater than 20 feet. 
a. End bearing length shall be increased to 2 inches. 


b. Dead load limits for townhouses in Seismic Design Category C and all structures in Seismic Design Categories Dj, D,, and D, shall be determined in 
accordance with Section R301.2.2.2. 
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R502.3.3 Floor cantilevers. Floor cantilever spans shall 
not exceed the nominal depth of the wood floor joist. Floor 
cantilevers constructed іп accordance with Table 
R502.3.3(1) shall be permitted where supporting a light- 
frame bearing wall and roof only. Floor cantilevers sup- 
porting an exterior balcony are permitted to be constructed 
in accordance with Table R502.3.3(2). 


R502.4 Joists under bearing partitions. Joists under paral- 
lel bearing partitions shall be of adequate size to support the 
load. Double joists, sized to adequately support the load, 
that are separated to permit the installation of piping or 
vents shall be full-depth solid blocked with lumber not less 
than 2 inches (51 mm) in nominal thickness spaced not 
more than 4 feet (1219 mm) on center. Bearing partitions 
perpendicular to joists shall not be offset from supporting 
girders, walls or partitions more than the joist depth unless 
such joists are of sufficient size to carry the additional load. 


R502.5 Allowable girder and header spans. The allowable 
spans of girders and headers fabricated of dimension lumber 
shall not exceed the values set forth in Tables R602.7(1), 
R602.7(2) and R602.7(3). Floor system girders supporting 
only one floor shall be permitted to be designed in accor- 
dance with Table R502.5. 


FLOORS 


R502.6 Bearing. The ends of each joist, beam or girder shall 
have not less than 1'/, inches (38 mm) of bearing on wood or 
metal, have not less than 3 inches of bearing (76 mm) on 
masonry or concrete or be supported by approved joist hang- 
ers. Alternatively, the ends of joists shall be supported on a 1- 
inch by 4-inch (25 mm by 102 mm) ribbon strip and shall be 
nailed to the adjacent stud. The bearing on masonry or con- 
crete shall be direct, or a sill plate of 2-inch-minimum (51 
mm) nominal thickness shall be provided under the joist, beam 
or girder. The sill plate shall provide a minimum nominal 
bearing area of 48 square inches (30 865 mm’). 


R502.6.1 Floor systems. Joists framing from opposite 
sides over a bearing support shall lap not less than 3 inches 
(76 mm) and shall be nailed together with a minimum 
three 10d face nails. A wood or metal splice with strength 
equal to or greater than that provided by the nailed lap is 
permitted. 


R502.6.2 Joist framing. Joists framing into the side of a 
wood girder shall be supported by approved framing 
anchors or on ledger strips not less than nominal 2 inches 
by 2 inches (51 mm by 51 mm). 


TABLE R502.3.3(1) 
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING LIGHT-FRAME EXTERIOR BEARING WALL AND ROOF ONLY* ^ fe^ 
(Floor Live Load < 40 psf, Roof Live Load < 20 psf) 


MEMBER & SPACING 


2х8 @ 12" 


Roof Width 


20” 
(177) 


MAXIMUM CANTILEVER SPAN (uplift force at backspan support in Ibs.)*° 


Ground Snow Load 


Roof Width 


| Ма ри ја | зи | йи ан | не | ши | йе | ар | кы 
15“ 1 нее 
rev mic невино аа СИ ВР СРЕГ 


E 29" 2] ” 16“ 26“ 1 8" 20” 
ser | can | aon | со | бр | ato | - óm|- |- | | = | = | 


2x10 @ 12” 36" 26" 20" 34" 22" 16" 26" 19" 
(166) | (219) | (270) | (198) | (263) | (324) | (277) (356) 

2x12 Q 16" 32 25 36 29 21 29 20 23 
(287) | (356) | (263) | (345) | (428) | (367) | (484) (471) 


2x 12 @ 12" 42" ЗІ? B75 270 36" 27 177 31S 19" 
(209) | (263) (253) | (317) | Q71) | (358) | (447) | (348) | (462) 


2x12 8" 48" 45" 48" 38" 40" 26" 36" 29" 18" 
(136) | (169) (164) | (206) (233) | (294) | (230) | (304) | (379) 


Roof Width Roof Width 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. Tabulated values are for clear-span roof supported solely by exterior bearing walls. 
b. Spans are based on No. 2 Grade lumber of Douglas fir-larch, hem-fir, and spruce-pine-fir for repetitive (three or more) members. No.1 or better shall be used 


for Southern pine. 
c. Ratio of backspan to cantilever span shall be not less than 3:1. 


d. Connections capable of resisting the indicated uplift force shall be provided at the backspan support. 
e. Uplift force is for a backspan to cantilever span ratio of 3:1. Tabulated uplift values are permitted to be reduced by multiplying by a factor equal to 3 divided 


by the actual backspan ratio provided (3/backspan ratio). 


f. See Section R301.2.2.6, Item 1, for additional limitations on cantilevered floor joists for all structures in Seismic Design Category D,, D,, ог D, and 


townhouses in Seismic Design Category C. 


g. A full-depth rim joist shall be provided at the unsupported end of the cantilever joists. Solid blocking shall be provided at the supported end. Where the 
cantilever length is 24 inches or less and the building is assigned to Seismic Design Category A, B or C, solid blocking at the support for the cantilever shall 


not be required. 


h. Linear interpolation shall be permitted for building widths and ground snow loads other than shown. 
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FLOORS 


TABLE R502.3.3(2) 
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING EXTERIOR BALCONY* "е" 


MAXIMUM CANTILEVER SPAN 
(uplift force at backspan support іп Ibs.)® ° 


MIS 
5089 


CAEN 
58” (279) 47” (330) 
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. 


a. Spans are based on No. 2 Grade lumber of Douglas fir-larch, hem-fir, and spruce-pine-fir for repetitive (three or more) members. No.1 or better shall be used 
for Southern pine. 

b. Ratio of backspan to cantilever span shall be not less than 2:1. 

c. Connections capable of resisting the indicated uplift force shall be provided at the backspan support. 

d. Uplift force is for a backspan to cantilever span ratio of 2:1. Tabulated uplift values are permitted to be reduced by multiplying by a factor equal to 2 divided 
by the actual backspan ratio provided (2/backspan ratio). 

e. A full-depth rim joist shall be provided at the unsupported end of the cantilever joists. Solid blocking shall be provided at the supported end. Where the 
cantilever length is 24 inches or less and the building is assigned to Seismic Design Category A, B or C, solid blocking at the support for the cantilever shall 
not be required. 

f. Linear interpolation shall be permitted for ground snow loads other than shown. 


TABLE R502.5 
ALLOWABLE SPANS FOR GIRDERS SUPPORTING ONLY ONE FLOOR* 


нее” 79-1 и а и РО ipo 3m J чу | 26 | 
ЕЕС": re __| кыс; > жасалы аа ex wwe t 
cot q o у 5/7" | пич адот 07 (|. ө | тут: 
EN r primum x $e | тё „ы... 
Ген | било | ве —| ве | те | ње | зе | ве | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 47.88 Pa. 

a. Allowable spans shall be permitted to be interpolated between tributary loads shown in the table. Spans are based on a 40 pounds per square foot floor live 
load. Span and girder sizes shall be permitted to be computed independently of the above table in accordance with accepted engineering practice. 

b. Spans are based on No. 2 lumber. 

c. The spacing is based on the tributary joist span(s) to the girder and shall be obtained by adding the floor joist span lengths on each side of the girder and 
dividing by two. 


R502.7 Lateral restraint at supports. Joists shall be sup- nailed across the bottom of joists perpendicular to joists at 
ported laterally at the ends by full-depth solid blocking not less intervals not exceeding 8 feet (2438 mm). 

than 2 inches (51 mm) nominal in thickness; or by attachment 
to a full-depth header, band or rim joist, or to an adjoining stud 
or shall be otherwise provided with lateral support to prevent 
rotation. 


Exception: Trusses, structural composite lumber, struc- 
tural glued-laminated members and I-joists shall be sup- 
ported laterally as required by the manufacturer's 


recommendations. 
Exception: Trusses, structural composite lumber, struc- R502.8 Cutting, drilling and notching. Structural floor 
tural glued-laminated members and I-joists shall be sup- | members shall not be cut, bored or notched in excess of the 


ported laterally as required by the manufacturer's limitations specified in this section. See Figure R502.8. 
recommendations. 3 3 2% 
К502.8.1 Sawn lumber. Notches in solid lumber joists, 


R502.7.1 Bridging. Joists exceeding a nominal 2 inches rafters and beams shall not exceed one-sixth of the 


by 12 inches (51 mm by 305 mm) shall be supported later- depth of the member, shall not be longer than one-third 
ally by solid blocking, diagonal bridging (wood or metal), of the depth of the member and shall not be located in 
or a continuous 1-inch by 3-inch (25 mm Бу 76 mm) strip the middle one-third of the span. Notches at the ends of 
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A 


4 ^ 


Y 


the member shall not exceed one-fourth the depth of the 
member. The tension side of members 4 inches (102 
mm) or greater in nominal thickness shall not be 
notched except at the ends of the members. The diame- 
ter of holes bored or cut into members shall not exceed 
one-third the depth of the member. Holes shall not be 
closer than 2 inches (51 mm) to the top or bottom of the 
member, or to any other hole located in the member. 
Where the member is notched, the hole shall not be 
closer than 2 inches (51 mm) to the notch. 


R502.8.2 Engineered wood products. Cuts, notches and 
holes bored in trusses, structural composite lumber, struc- 
tural glue-laminated members, cross-laminated timber 
members or I-joists are prohibited except where permitted 
by the manufacturer's recommendations or where the 
effects of such alterations are specifically considered in the 
design of the member by a registered design professional. 


FLOORS 


R502.9 Fastening. Floor framing shall be nailed in accor- 
dance with Table R602.3(1). Where posts and beam or girder 
construction is used to support floor framing, positive con- 
nections shall be provided to ensure against lateral displace- 
ment. See Figure R502.9. 


R502.10 Framing of openings. Openings in floor framing 
shall be framed with header and trimmer joists. Where the 
header joist span does not exceed 4 feet (1219 mm), the 
header joist shall be a single member the same size as the 
floor joist. Single trimmer joists shall be used to carry a sin- 
gle header joist that is located within 3 feet (914 mm) of the 
trimmer joist bearing. Where the header joist span exceeds 4 
feet (1219 mm), the trimmer joists and the header joist shall 
be doubled and of sufficient cross section to support the floor 
joists framing into the header. 


из ——— ! L/3 
e | _0/3 MAX. | | 
Tis | — NONOTCHES |! ЕҢ |= р 
0/6 МАХ. | PERMITTED | QUE D/3 MAX. 
кш = —U 
= | I = 
' | 0/6 MAX. FOR 
MEMBERS 
LESS THAN 
4 IN. NOMINAL 
DIMENSION 


FLOOR JOIST— CENTER CUTS 


| 
| 
| 
| 


| 
= | 
| 


0/4 МАХ. 


| 
| 
| D 
| | 
= 
| 
| 
' 


D/4 Les 
| 


FLOOR JOIST— END CUTS 


D/3 MAX. 


2 IN. MIN. FROM TOP 
AND BOTTOM OF JOIST 


For SI: 1 inch = 25.4 mm. 


D (ACTUAL DEPTH) 


FIGURE R502.8 
CUTTING, NOTCHING AND DRILLING 
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GUSSET PLATE ONE SIDE 


OF POST WITH (2) 

GUSSET PLATE BOTH FASTENERS TO BEAM AND 

SIDES OF POST WITH (2) (2) FASTENERS TO POST - 

BEAM AND (4) 

FASTENERS TO POST - 

SEE NOTES 2 AND 3 

AT ALL BEAM SPLICES POST HEIGHTS x 4 FT. 
GUSSET PLATE BOTH SIDES 

GUSSET PLATE BOTH OF POST WITH (2) FASTENERS 
SIDES OF POST WITH (2) 1X4 MIN. BRACE AT TO BEAM AND (2) FASTENERS 
FASTENERS TO BEAM AND 1:1 SLOPE WITH (2) MIN. TO POST - SEE NOTES 2 AND 3 
(2) FASTENERS TO POST - FASTENERS TO BEAM 


SEE NOTES 2 AND 3 AND (2) FASTENERS TO 


POST - SEE NOTE 3 


% TIMES POST POST HEIGHT 


POST HEIGHT HEIGHT MIN. = 
(2) 1 x 4 IN. MIN. 
PERPENDICULAR, 
HORIZONTAL 
BRACES WITH (2) 
FASTENERS EACH 
END TO ADJACENT 
POSTS - SEE NOTE 3 


POST HEIGHTS FROM > 4 FT. TO < 8 ЕТ. POST HEIGHTS FROM 8 FT. TO 14 FT. 
NOTES: 
1. THE CONNECTIONS PRESCRIBED BY THIS FIGURE ARE DEEMED TO COMPLY WITH THE REQUIRED R407.3 AND R502.9. 
2. GUSSET PLATES SHALL BE MINIMUM 72 INCH WOOD STRUCTURAL PANEL WITH MINIMUM WIDTH EQUAL TO THE POST WIDTH 
AND MINIMUM HEIGHT EQUAL TO TWO TIMES THE BEAM DEPTH. 1 X 4 MINIMUM WOOD LUMBER OR 16 GAGE MINIMUM METAL 
PLATE ARE ACCEPTABLE ALTERNATES ТО % INCH WOOD STRUCTURAL PANEL. 


3. FASTENERS SHALL ВЕ 8d MINIMUM NAILS WITH 1% INCH MINIMUM PENETRATION AND % INCH MINIMUM END/EDGE DISTANCE 
NO. 8 X 2% INCH WOOD SCREWS OR 16 GAGE X 2% INCH STAPLES ARE ACCEPTABLE ALTERNATES TO 8d NAILS. 


4. MANUFACTURED POST-TO-BEAM OR POST-TO-FOOTING CONNECTORS INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S 
INSTALLATION INSTRUCTIONS ARE DEEMED TO COMPLY WITH THE REQUIREMENTS OF SECTIONS R407.3 AND R502.9. 


FIGURE R502.9 
POST AND BEAM CONNECTIONS 
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R502.11 Wood trusses. 


R502.11.1 Design. Wood trusses shall be designed in 
accordance with approved engineering practice. The design 
and manufacture of metal-plate-connected wood trusses 
shall comply with ANSI/TPI 1. The truss design drawings 
shall be prepared by a registered professional where 
required by the statutes ofthe jurisdiction in which the proj- 
ect is to be constructed in accordance with Section R106.1. 


R502.11.2 Bracing. Trusses shall be braced to prevent 
rotation and provide lateral stability in accordance with the 
requirements specified in the construction documents for 
the building and on the individual truss design drawings. In 
the absence of specific bracing requirements, trusses shall 
be braced in accordance with accepted industry practices, 
such as, the SBCA Building Component Safety Information 
(BCSI) Guide to Good Practice for Handling, Installing & 
Bracing of Metal Plate Connected Wood Trusses. 


R502.11.3 Alterations to trusses. Truss members and 
components shall not be cut, notched, spliced or otherwise 
altered in any way without the approval of a registered 
design professional. Alterations resulting in the addition 
of load that exceeds the design load for the truss, shall not 
be permitted without verification that the truss is capable 
of supporting the additional loading. 


R502.11.4 Truss design drawings. Truss design draw- 
ings, prepared in compliance with Section R502.11.1, 
shall be submitted to the building official and approved 
prior to installation. Truss design drawings shall be pro- 
vided with the shipment of trusses delivered to the job site. 
Truss design drawings shall include, at a minimum, the 
information specified as follows: 


1. Slope or depth, span and spacing. 
2. Location of all joints. 
3. Required bearing widths. 
4. Design loads as applicable: 
4.1. Top chord live load. 
4.2. Top chord dead load. 
4.3. Bottom chord live load. 
4.4. Bottom chord dead load. 


4.5. Concentrated loads and their points of appli- 
cation. 


4.6. Controlling wind and earthquake loads. 


5. Adjustments to lumber and joint connector design 
values for conditions of use. 


6. Each reaction force and direction. 


7. Joint connector type and description, such as size, 
thickness or gage, and the dimensioned location of 
each joint соппесии except where symmetrically 
located relative to the joint interface. 


8. Lumber size, species and grade for each member. 
9. Connection requirements for: 

9.1. Truss-to-girder-truss. 

9.2. Truss ply-to-ply. 

9.3. Field splices. 
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10. Calculated deflection ratio, maximum description for 
live and total load, or both. 


11. Maximum axial compression forces in the truss 
members to enable the building designer to design 
the size, connections and anchorage of the perma- 
nent continuous lateral bracing. Forces shall be 
shown on the truss drawing or on supplemental doc- 
uments. 


12. Required permanent truss member bracing location. 


R502.12 Draftstopping required. Draftstopping shall be 
provided in accordance with Section R302.12. 


R502.13 Fireblocking required. Fireblocking shall be pro- 
vided in accordance with Section R302.11. 


SECTION R503 
FLOOR SHEATHING 


R503.1 Lumber sheathing. Maximum allowable spans for 
lumber used as floor sheathing shall conform to Tables 
R503.1, R503.2.1.1(1) and R503.2.1.1(2). 


TABLE R503.1 
MINIMUM THICKNESS OF LUMBER FLOOR SHEATHING 


зора OR ВЕН MINIMUM NET THICKNESS 
SPACING (inches) | perpendicular to joist Diagonal to joist 


FIS S NITE WP ДС.“ + 


For SI: 1 inch = 25.4 mm, 1 pound per square inch = 6.895 kPa. 

N/A = Not Applicable. 

a. For this support spacing, lumber sheathing shall have a minimum F, of 
675 and minimum E of 1,100,000 (see ANSI AWC NDS). 

. For this support spacing, lumber sheathing shall have a minimum F, of 
765 and minimum E of 1,400,000 (see ANSI AWC NDS). 


For this support spacing, lumber sheathing shall have a minimum F, of 
855 and minimum E of 1,700,000 (see ANSI AWC NDS). 


= 


e 


R503.1.1 End joints. End joints in lumber used as sub- 
flooring shall occur over supports unless end-matched 
lumber is used, in which case each piece shall bear on not 
less than two joists. Subflooring shall be permitted to be 
omitted where joist spacing does not exceed 16 inches 
(406 mm) and a l-inch (25 mm) nominal tongue-and- 
groove wood strip flooring is applied perpendicular to the 
joists. 
R503.2 Wood structural panel sheathing. 


R503.2.1 Identification and grade. Wood structural panel 
sheathing used for structural purposes shall conform to 
CSA 0325, CSA 0437 DOC PS 1 ог DOC PS 2. Panels 
shall be identified for grade, bond classification and Perfor- 
mance Category by a grade mark or certificate of inspection 
issued by an approved agency. The Performance Category 
value shall be used as the “nominal panel thickness" or 
*panel thickness" wherever referenced in this code 
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R503.2.1.1 Subfloor and combined subfloor underlay- attached to wood framing in accordance with Tabl 
ment. Where used as subflooring or combination subfloor R602.3(1) and shall be attached to cold-formed steel fra 
underlayment, wood structural panels shall be of one of the ing in accordance with Table R505.3.1(2). 


grades specified in Table R503.2.1.1(1). Where sanded ply- R503.3 Particleboard. 


wood is used as combination subfloor underlayment, the ` ° А 
А . š R503.3.1 Identification and grade. Particleboard shall 
grade, bond classification, and Performance Category shall Ctm to ANSI A208.1 and sul be so identified Бу а 


аав grade mark or certificate of inspection issued by an 
R503.2.2 Allowable spans. The maximum allowable span approved agency. 

for wood structural panels used as subfloor or combination 
subfloor underlayment shall be as set forth in Table 
DIU оо, or APA E30. The maximum. amen for layment shall conform to Type PBU and shall be not less 


i s Abe 
sanded plywood combination subfloor underlayment shall MENO. едници napi in ЩЕ 
be аз set forth in Table R503.2.1.1(2). R503.3.3 Installation. Particleboard underlayment shall 


be installed in accordance with the recommendations of 


R503.2.3 Installation. Wood structural panels used as the manufacturer and attached to framing in accordance 
subfloor or combination subfloor underlayment shall be with Table R602.3(1). 


R503.3.2 Floor underlayment. Particleboard floor under- 


TABLE R503.2.1.1(1) 
ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANELS FOR ROOF AND 
SUBFLOOR SHEATHING AND COMBINATION SUBFLOOR UNDERLAYMENT* ° ° 


MINIMUM NOMINAL ALLOWABLE LIVE LOAD MAXIMUM SPAN LOAD (pounds per square 
ғу! іпсһев foot, at maximum span 
SPANRATING | PANEL THICKNESS (psf) ( ) pan) | MAXIMUM SPAN 


inch SPAN SPAN With edge Without edge (inches) 
(inch) Canl сом ра араба wipport Total load | Live load 


Roof | | Subflor | 


ELITUE NW 
= — ss or 
PODE T | | тыч = 
Байыл A |» | 
иы p en [зш [лир 8 

ВЕ ma 


32:02. 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. 

a. The allowable total loads were determined using a dead load of 10 psf. If the dead load exceeds 10 psf, then the live load shall be reduced accordingly. 

b. Panels continuous over two or more spans with long dimension (strength axis) perpendicular to supports. Spans shall be limited to values shown because of 
possible effect of concentrated loads. 

c. Applies to panels 24 inches or wider. 

d. Lumber blocking, panel edge clips (one midway between each support, except two equally spaced between supports where span is 48 inches), tongue-and- 
groove panel edges, or other approved type of edge support. 

е. Includes Structural I panels in these grades. 

f. Uniform load deflection limitation: !/,,, of span under live load plus dead load, !/,,, of span under live load only. 

g. Maximum span 24 inches for !/,,- and '/,-inch panels. 

h. Maximum span 24 inches where */,-inch wood finish flooring is installed at right angles to joists. 

i. Maximum span 24 inches where 1.5 inches of lightweight concrete or approved cellular concrete is placed over the subfloor. 

1. Unsupported edges shall have tongue-and-groove joints or shall be supported with blocking unless minimum nominal '/,-inch-thick wood panel-type 
underlayment, fiber-cement underlayment with end and edge joints offset not less than 2 inches or 1'/, inches of lightweight concrete or approved cellular 
concrete is placed over the subfloor, or */,-inch wood finish flooring is installed at right angles to the supports. Fiber-cement underlayment shall comply with 
ASTM C1288 or ISO 8336 Category C. Allowable uniform live load at maximum span, based on deflection of '/;¢) of span, is 100 psf. 

k. Unsupported edges shall have tongue-and-groove joints or shall be supported by blocking unless nominal '/,-inch-thick wood panel-type underlayment, t b 
cement underlayment with end and edge joints offset not less than 2 inches or */,-inch wood finish flooring is installed at right angles to the supports. Fibet 
cement underlayment shall comply with ASTM C1288 or ISO 8336 Category C. Allowable uniform live load at maximum span, based on deflection of У, of 
span, is 100 psf, except panels with a span rating of 48 on center are limited to 65 psf total uniform load at maximum span. 

1. Allowable live load values at spans of 16 inches on center and 24 inches on center taken from reference standard APA E30, АРА Engineered Wood 
Construction Guide. Refer to reference standard for allowable spans not listed in the table. 
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TABLE R503.2.1.1(2) 
ALLOWABLE SPANS FOR SANDED PLYWOOD COMBINATION SUBFLOOR UNDERLAYMENT* 


Species group? 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. 
a. Plywood continuous over two or more spans and face grain perpendicular to supports. Unsupported edges shall be tongue-and-groove or blocked except 
where nominal '/,-inch-thick wood panel-type underlayment, fiber-cement underlayment or */,-inch wood finish floor is used. Fiber-cement underlayment 


shall comply with ASTM C1288 ог ISO 8336 Category C. Allowable uniform live load at maximum span based on deflection of '/,,) of span is 100 psf. 
b. Applicable to all grades of sanded exterior-type plywood. 


SECTION R504 
PRESSURE PRESERVATIVE- 
TREATED WOOD FLOORS (ON GROUND) 


R504.1 General. Pressure preservative-treated wood base- 
ment floors and floors on ground shall be designed to with- 
stand axial forces and bending moments resulting from lateral 
soil pressures at the base of the exterior walls and floor live 
and dead loads. Floor framing shall be designed to meet joist 
deflection requirements in accordance with Section R301. 


R504.1.1 Unbalanced soil loads. Unless special provision 
is made to resist sliding caused by unbalanced lateral soil 
loads, wood basement floors shall be limited to applica- 
tions where the differential depth of fill on opposite exte- 
rior foundation walls is 2 feet (610 mm) or less. 


R504.1.2 Construction. Joists in wood basement floors 
shall bear tightly against the narrow face of studs in the foun- 
dation wall or directly against a band joist that bears on the 
studs. Plywood subfloor shall be continuous over lapped 
joists or over butt joints between in-line joists. Sufficient 
blocking shall be provided between joists to transfer lateral 
forces at the base of the end walls into the floor system. 


R504.1.3 Uplift and buckling. Where required, resistance 
to uplift or restraint against buckling shall be provided by 
interior bearing walls or properly designed stub walls 
anchored in the supporting soil below. 


R504.2 Site preparation. The area within the foundation 
walls shall have all vegetation, topsoil and foreign material 
removed, and any fill material that is added shall be free of 
vegetation and foreign material. The fill shall be compacted 
to ensure uniform support of the pressure preservative- 
treated wood floor sleepers. 


R504.2.1 Base. A minimum 4-inch-thick (102 mm) granular 
base of gravel having a maximum size of */, inch (19.1 mm) 
or crushed stone having a maximum size of '/, inch 
(12.7 mm) shall be placed over the compacted earth. 


R504.2.2 Moisture barrier. Polyethylene sheeting of min- 
imum 6-mil (0.15 mm) thickness shall be placed over the 
granular base. Joints shall be lapped 6 inches (152 mm) and 
left unsealed. The polyethylene membrane shall be placed 
over the pressure preservative-treated wood sleepers and 
shall not extend beneath the footing plates of the exterior 
walls. 
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R504.3 Materials. Framing materials, including sleepers, 
joists, blocking and plywood subflooring, shall be pressure- 
preservative treated and dried after treatment in accordance 
with AWPA 01 (Commodity Specification A, Special 
Requirement 4.2), and shall bear the Јађе! of an accredited 
agency. 


SECTION R505 
COLD-FORMED STEEL FLOOR FRAMING 


R505.1 Cold-formed steel floor framing. Elements shall be 
straight and free of any defects that would significantly affect 
structural performance. Cold-formed steel floor framing mem- 
bers shall be in accordance with the requirements of this sec- 
tion. 


R505.1.1 Applicability limits. The provisions of this sec- 
tion shall control the construction of cold-formed steel 
floor framing for buildings not greater than 60 feet (18 288 
mm) in length perpendicular to the joist span, not greater 
than 40 feet (12 192 mm) in width parallel to the joist span 
and less than or equal to three stories above grade plane. 
Cold-formed steel floor framing constructed in accordance 
with the provisions of this section shall be limited to sites 
where the basic design wind speed is less than 140 miles 
per hour (63 m/s), Exposure Category B or C, and the 
ground snow load is less than or equal to 70 pounds per 
square foot (3.35 kPa). 


R505.1.2 In-line framing. Where supported by cold- 
formed steel-framed walls in accordance with Section 
R603, cold-formed steel floor framing shall be constructed 
with floor joists located in-line with load-bearing studs 
located below the joists in accordance with Figure 
R505.1.2 and the tolerances specified as follows: 


1. The maximum tolerance shall be ?/, inch (19.1 mm) 
between the centerline of the horizontal framing 
member and the centerline of the vertical framing 
member. 


2. Where the centerline of the horizontal framing 
member and bearing stiffener are located to one side 
of the centerline of the vertical framing member, the 
maximum tolerance shall be '/, inch (3 mm) between 
the web of the horizontal framing member and the 
edge of the vertical framing member. 
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HORIZONTAL 
FRAMING 
MEMBER 


BEARING STIFFENER 
TRACK 


STUD 
€ STUD 


HORIZONTAL HORIZONTAL 
€ FRAMING € FRAMING 
MEMBER MEMBER 


34" (19 mm) 


34" (19 mm) 
МАХ: МАХ. 


VERTICAL VERTICAL 
€ FRAMING € FRAMING 
MEMBER MEMBER 


For SI: 1 inch = 25.4 mm. 


HORIZONTAL 
FRAMING 
MEMBER 


BEARING STIFFENER 
TRACK 


STUD 


BEARING 
STIFFENER 
HORIZONTAL 
€ FRAMING 
MEMBER 


1" (3mm) MAX. 
FROM WEB OF 
HORIZONTAL 
FRAMING 
MEMBER TO 
EDGE OF 
VERTICAL VERTICAL 


FRAMING 
FRAMING 
VENPER * MEMBER 


FIGURE R505.1.2 
IN-LINE FRAMING 


R505.1.3 Floor trusses. Cold-formed steel trusses shall be 
designed, braced and installed in accordance with AISI 
S240. In the absence of specific bracing requirements, 
trusses shall be braced in accordance with accepted indus- 
try practices, such as the SBCA Cold-Formed Steel Build- 
ing Component Safety Information (CFSBCSI), Guide to 
Good Practice for Handling, Installing & Bracing of 
Cold-Formed Steel Trusses. Truss members shall not be 
notched, cut or altered in any manner without an approved 
design. 


R505.2 Structural framing. Load-bearing cold-formed steel 
floor framing members shall be in accordance with this sec- 
tion. 


R505.2.1 Material. Load-bearing cold-formed steel 
framing members shall be cold formed to shape from 
structural quality sheet steel complying with the require- 
ments of ASTM A1003: Structural Grades 33 Type H and 
50 Type H. 


R505.2.2 Corrosion protection. Load-bearing cold- 
formed steel framing shall have a metallic coating comply- 
ing with ASTM A1003 and one of the following: 

1. Not less than G 60 in accordance with ASTM A653. 


2. Not less than AZ 50 in accordance with ASTM 
A792. 


R505.2.3 Dimension, thickness and material grade. 
Load-bearing cold-formed steel floor framing members 
shall comply with Figure R505.2.3(1) and with the 
dimensional and thickness requirements specified in 
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Table R505.2.3. Additionally, all C-shaped sections shall 
have a minimum flange width of 1.625 inches (41 mm) 
and a maximum flange width of 2 inches (51 mm). The 
minimum lip size for C-shaped sections shall be '/, inch 
(12.7 mm). Track sections shall comply with Figure 
R505.2.3(2) and shall have a minimum flange width of 
1'/, inch (32 mm). Minimum Grade 33 ksi steel shall be 
used wherever 33 mil and 43 mil thicknesses are speci- 
fied. Minimum Grade 50 ksi steel shall be used wherever 
54 and 68 mil thicknesses are specified. 


R505.2.4 Identification. Load-bearing cold-formed steel 
framing members shall have a legible /abel, stencil, stamp 
or embossment with the following information as a mini- 
mum: 


1. Manufacturer's identification. 

2. Minimum base steel thickness in inches (mm). 

3. Minimum coating designation. 

4. Minimum yield strength, in kips per square inch 

(ksi) (MPa). 

R505.2.5 Fastening. Screws for steel-to-steel connections 
shall be installed with a minimum edge distance and center- 
to-center spacing of '/, inch (12.7 mm), shall be self-drilling 
tapping, and shall conform to ASTM C1513. Floor sheath- 
ing shall be attached to cold-formed steel joists with mini- 
mum No. 8 self-drilling tapping screws that conform to 


ASTM С1513. Screws attaching floor sheathing to cold- 
formed steel joists shall have a minimum head diameter of 
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TABLE R505.2.3 
COLD-FORMED STEEL JOIST SIZES AND THICKNESS 


For SI: 1 inch = 25.4 mm, 1 mil = 0.0254 mm. 
a. The member designation is defined by the first number representing the member depth in 0.01 inch, the letter “S” representing a stud or joist member, the 
second number representing the flange width in 0.01 inch, and the letter “t” shall be a number representing the minimum base metal thickness in mils. 


DEPTH OF WEB 
(QUISIDE TO 
UTSIDE) 


FIGURE R505.2.3(1) 
C-SHAPED SECTION 


0.292 inch (7.4 mm) with countersunk heads and shall be 
installed with a minimum edge distance of 7, inch (9.5 
mm). Gypsum board ceilings shall be attached to cold- 
formed steel joists with minimum No. 6 screws conforming 
to ASTM C954 or ASTM С1513 with a bugle-head style 
and shall be installed in accordance with Section R702. For 
all connections, screws shall extend through the steel not 
fewer than three exposed threads. Fasteners shall have a 
rust-inhibitive coating suitable for the installation in which 
they are being used, or be manufactured from material not 
susceptible to corrosion. 


R505.2.6 Web holes, web hole reinforcing and web hole 
patching. Web holes, web hole reinforcing, and web hole 
patching shall be in accordance with this section. 


R505.2.6.1 Web holes. Web holes in floor joists shall 
comply with all of the following conditions: 


1. Holes shall conform to Figure R505.2.6.1. 


2. Holes shall be permitted only along the centerline 
of the web of the framing member. 


3. Holes shall have a center-to-center spacing of not 
less than 24 inches (610 mm). 
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| 


SIZE OF TRACK 
(INSIDE TO INSIDE) 


fs ц 


FIGURE R505.2.3(2) 
TRACK SECTION 


4. Holes shall have a web hole width not greater 
than 0.5 times the member depth, or 2'/, inches 
(64.5 mm). 


5. Holes shall have a web hole length not exceeding 
4'/, inches (114 mm). 


6. Holes shall have a minimum distance between 
the edge of the bearing surface and the edge of 
the web hole of not less than 10 inches (254 mm). 


Framing members with web holes not conforming to 
these requirements shall be reinforced in accordance 
with Section R505.2.6.2, patched in accordance with 
Section R505.2.6.3 or designed in accordance with 
accepted engineering practices. 


R505.2.6.2 Web hole reinforcing. Reinforcement of 
web holes in floor joists not conforming to the require- 
ments of Section R505.2.6.1 shall be permitted ifthe hole 
is located fully within the center 40 percent of the span 
and the depth and length of the hole does not exceed 65 
percent of the flat width of the web. The reinforcing shall 
be a steel plate or C-shaped section with a hole that does 
not exceed the web hole size limitations of Section 
R505.2.6.1 for the member being reinforced. The steel 
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C.L. 


2'/, IN. МАХ. 


For SI: 1 inch = 25.4 mm. 


NO. 8 SCREWS 
SPACED AT 1 IN. O.C. 


24 IN. MIN. ———»— 


CL. 
10 IN. MIN. 


BEARING CONDITION 


FIGURE R505.2.6.1 
FLOOR JOIST WEB HOLES 


reinforcing shall be not thinner than the thickness of the 
receiving member and shall extend not less than 1 inch 
(25 mm) beyond all edges of the hole. The steel reinforc- 
ing shall be fastened to the web of the receiving member 
with No. 8 screws spaced not more than 1 inch (25 mm) 
center-to-center along the edges of the patch with mini- 
mum edge distance of '/, inch (12.7 mm). 


R505.2.6.3 Hole patching. Patching of web holes in 
floor joists not conforming to the requirements in Sec- 
tion R505.2.6.1 shall be permitted in accordance with 
either of the following methods: 


1. Framing members shall be replaced or designed 
in accordance with accepted engineering prac- 
tices where web holes exceed the following size 
limits: 

1.1. The depth of the hole, measured across 
the web, exceeds 70 percent of the flat 
width of the web. 


1.2. The length of the hole, measured along 
the web, exceeds 10 inches (254 mm) or 
the depth ofthe web, whichever is greater. 


JOIST 


SOLID STEEL PLATE, 
C-SHAPE OR TRACK, 
MIN. THICKNESS AS 
JOIST 


For SI: 1 inch = 25.4 mm. 
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FIGURE R505.2.6.3 
FLOOR JOIST WEB HOLE PATCH 


2. Web holes not exceeding the dimensional require- 
ments in Section R505.2.6.3, Item 1, shall be 
patched with a solid steel plate, stud section or track 
section in accordance with Figure R505.2.6.3. The 
steel patch shall, as a minimum, be of the same 
thickness as the receiving member and shall extend 
not less than 1 inch (25 mm) beyond all edges ofthe 
hole. The steel patch shall be fastened to the web of 
the receiving member with No. 8 screws spaced not 
more than 1 inch (25 mm) center-to-center along 
the edges ofthe patch with minimum edge distance 
of '/, inch (12.7 mm). 


R505.3 Floor construction. Cold-formed steel floors shall 
be constructed in accordance with this section. 


R505.3.1 Floor-to-foundation or load-bearing wall 
connections. Cold-formed steel-framed floors shall be 
anchored to foundations, wood sills or load-bearing walls 
in accordance with Table R505.3.1(1) and Figure 
R505.3.1(1), R505.3.1(2), В505.3.1(3), R505.3.1(4), 
R505.3.1(5) ог R505.3.1(6). Anchor bolts shall be 
located not more than 12 inches (305 mm) from corners 
or the termination of bottom tracks. Continuous cold- 
formed steel joists supported by interior load-bearing 
walls shall be constructed in accordance with Figure 
R505.3.1(7). Lapped cold-formed steel joists shall be 
constructed in accordance with Figure R505.3.1(8). End 
floor joists constructed on foundation walls parallel to 
the joist span shall be doubled unless a C-shaped bearing 
stiffener, sized in accordance with Section R505.3.4, is 
installed web-to-web with the floor joist beneath each 
supported wall stud, as shown in Figure R505.3.1(9). 
Fastening of cold-formed steel joists to other framing 
members shall be in accordance with Section R505.2.5 
and Table R505.3.1(2). 


R505.3.2 Minimum floor joist sizes. Floor joist size and 
thickness shall be determined in accordance with the lim- 
its set forth in Table R505.3.2 for single or continuous 
spans. Where continuous joist members are used, the 
interior bearing supports shall be located within 2 feet 
(610 mm) of midspan of the cold-formed steel joists, and 
the individual spans shall not exceed the spans in Table 
R505.3.2. Floor joists shall have a bearing support length 
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of not less than 1"/, inches (38 mm) for exterior wall sup- 
ports and 3"/, inches (89 mm) for interior wall supports. 
Tracks shall be not less than 33 mils (0.84 mm) thick 
except where used as part of a floor header or trimmer in 
accordance with Section R505.3.8. Bearing stiffeners 
shall be installed in accordance with Section R505.3.4. 


R505.3.3 Joist bracing and blocking. Joist bracing and 
blocking shall be in accordance with this section. 


ular to the joist run). Blocking shall also be 
located at the termination of all straps. As an 
alternative to blocking at the ends, anchoring the 
strap to a stable building component with two 
No. 8 screws shall be permitted. 

R505.3.3.3 Blocking at interior bearing supports. 


Blocking is not required for continuous back-to-back 
floor joists at bearing supports. Blocking shall be 


R505.3.3.1 Joist top flange bracing. The top flanges of 
cold-formed steel joists shall be laterally braced by the 
application of floor sheathing fastened to the joists in 
accordance with Section R505.2.5 and Table 
R505.3.1(2). 


R505.3.3.2 Joist bottom flange bracing/blocking. 
Floor joists with spans that exceed 12 feet (3658 mm) 
shall have the bottom flanges laterally braced in accor- 
dance with one of the following: 


1. Gypsum board installed with minimum No. 6 
screws in accordance with Section R702. 


2. Continuous steel straps installed in accordance 
with Figure R505.3.3.2(1). Steel straps shall be 
spaced at not greater than 12 feet (3658 mm) on 
center and shall be not less than 1'/, inches (38 
mm) in width and 33 mils (0.84 mm) in thick- 
ness. Straps shall be fastened to the bottom flange 
of each joist with one No. 8 screw, fastened to 
blocking with two No. 8 screws, and fastened at 
each end (of strap) with two No. 8 screws. Block- 
ing in accordance with Figure R505.3.3.2(1) or 
R505.3.3.2(2) shall be installed between joists at 


installed between every other joist for single continuous 
floor joists across bearing supports in accordance with 
Figure R505.3.1(7). Blocking shall consist of C-shaped 
or track section with a minimum thickness of 33 mils 
(0.84 mm). Blocking shall be fastened to each adjacent 
joist through a 33-mil (0.84 mm) clip angle, bent web of 
blocking or flanges of web stiffeners with two No. 8 
screws on each side. The minimum depth of the block- 
ing shall be equal to the depth of the joist minus 2 inches 
(51 mm). The minimum length of the angle shall be 
equal to the depth of the joist minus 2 inches (51 mm). 


R505.3.3.4 Blocking at cantilevers. Blocking shall be 
installed between every other joist over cantilever bear- 
ing supports in accordance with Figure R505.3.1(4), 
R505.3.1(5) or R505.3.1(6). Blocking shall consist of C- 
shaped or track section with minimum thickness of 33 
mils (0.84 mm). Blocking shall be fastened to each adja- 
cent joist through bent web of blocking, 33 mil clip angle 
or flange of web stiffener with two No. 8 screws at each 
end. The depth ofthe blocking shall be equal to the depth 
of the joist. The minimum length of the angle shall be 
equal to the depth of the joist minus 2 inches (51 mm). 
Blocking shall be fastened through the floor sheathing and 


each end of the continuous strapping and at a 
maximum spacing of 12 feet (3658 mm) mea- 
sured along the continuous strapping (perpendic- 


TABLE R505.3.1 m 
FLOOR-TO-FOUNDATION OR BEARING WALL CONNECTION REQUIREMENTS*^ 


110 mph Exposure Category C or 
Floor joist to wall track of exterior wall in 
Rim track or end joist to load-bearing wall top е р 2 
track in accordance with Figure R505.3.1(1) 1-Мо. 8 screw at 24 inches o.c. 1-No. 8 screw at 24 inches o.c. 
Rim track or end joist to wood sill іп accor-  |Steel plate spaced at 4 feet o.c. with 4-No. 8 [Steel plate spaced at 2 feet o.c. with 4-No. 8 
dance with Figure R505.3.1(2) screws and 4-10d or 6-8d common nails 


to the support with three No. 8 screws (top and bottom). 


FRAMING CONDITION 


screws and 4-104 or 6-84 common nails 


Steel plate spaced at 4 feet o.c. with 4-No. 8 [Steel plate spaced at 2 feet o.c. with 4-No. 8 
screws and 4-10d or 6-8d common nails screws and 4-10d or 6-8d common nails 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa, 1 mile per hour = 0.447 m/s, 1 foot = 304.8 mm. 

a. Anchor bolts are to be located not more than 12 inches from corners or the termination of bottom tracks such as at door openings or corners. Bolts extend not 
less than 15 inches into masonry or 7 inches into concrete. Anchor bolts connecting cold-formed steel framing to the foundation structure are to be installed so 
that the distance from the center of the bolt hole to the edge of the connected member is not less than one and one-half bolt diameters. 

b. All screw sizes shown are minimum. 
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TABLE R505.3.1(2) 
FLOOR FASTENING SCHEDULE* 


DESCRIPTION OF BUILDING ELEMENTS NUMBER AND SIZE OF FASTENERS SPACING OF FASTENERS 


Floor joist to track of an interior load-bearing wall 
2 No. 8 screws Each joist 


in accordance with Figures R505.3.1(7) and 
Floor joist to track at end of joist One per flange or two per bearing stiffener 


R505.3.1(8) 
Subfloor to floor joists 6 in. o.c. on edges and 12 in. o.c. at intermediate 
supports 


For SI: 1 inch = 25.4 mm. 
a. All screw sizes shown are minimum. 


RIM TRACK 
(MIN. 33 MIL THICK) 


WEB STIFFENER 


NO. 8 SCREWS THROUGH 
JOIST FLANGE, CLIP ANGLE 
OR BENT STIFFENER 


SHEATHING 


JOIST 


FASTEN RIM TRACK TO 
WALL TRACK WITH NO. 8 
SCREWS AT 24 IN. O.C. 
NO. 8 SCREW THROUGH 
EACH FLANGE 


LOAD-BEARING STUD 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. 


FIGURE R505.3.1(1) 
FLOOR-TO-EXTERIOR LOAD-BEARING WALL STUD CONNECTION 
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m. pe SHEATHING 


WEB STIFFENER 


RIM TRACK 
ë MIN. 33 MIL THICK 


4-NO. 8 SCREWS 


MIN. 4-10d OR 6-8d 
COMMON NAILS 


3 IN. x 3 IN. x 33 MIL 
STEEL PLATE (MIN.) 


o — — ANCHOR BOLT OR OTHER 
CONNECTION AS REQUIRED 


WOOD SILL AS REQUIRED 


FOUNDATION 


SILL SEALER AS REQUIRED 
For SI: 1 mil = 0.0254 mm, | inch = 25.4 mm. 


P | FIGURE R505.3.1(2) 


FLOOR-TO-WOOD-SILL CONNECTION 


WEB STIFFENER 


RIM TRACK 
(MIN. 33 MIL THICK) 


SHEATHING 


SILL SEALER 
AS REQUIRED 


ANCHOR BOLT OR OTHER 
CONNECTION AS REQUIRED 


6 IN. x 6 IN x 54 MIL CLIP ANGLE FASTENED TO TRACK 
WITH 8-NO. 8 SCREWS 


ы FOUNDATION 
For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. 


FIGURE R505.3.1(3) 
FLOOR-TO-FOUNDATION CONNECTION 
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BLOCKING EVERY OTHER JOIST 
(MIN. 33 MIL TRACK OR C-SHAPED 
SAME DEPTH AS JOIST) 


NO. 8 SCREW 
AT EACH FLANGE 


WEB STIFFENER CAN BE INSTALLED 
EITHER SIDE OF WEB 


TA SHEATHING 


RIM TRACK 


SILL SEALER 


-4--- FLOOR JOIST 
AS REQUIRED ч 


For SI: 1 mil = 0.0254 mm. 


FIGURE R505.3.1(4) 
CANTILEVERED FLOOR-TO-FOUNDATION CONNECTION 


BLOCKING EVERY OTHER JOIST CONNECTION OF BLOCKING 
TO JOIST THROUGH FLANGE 
MIN. 33 MIL TRACK OR C-SHAPED 
MIN. DEPTH = DEPTH OF JOIST — ‘/, IN. ОБ ТИ ПЕГАМА VEIE ONCLE 
2 OR BENT WEB OF BLOCKING 


WITH 2 NO. 8 SCREWS (MIN. 
DEPTH OF ANGLE = JOIST DEPTH - 2 IN. 


aa SHEATHING 


WEB STIFFENER "es 


ANCHOR 


RIM TRACK 


NO. 8 SCREW AT EACH 
FLANGE (TOP AND BOTTOM) 


4 NO. 8 SCREWS 
ЗІМ. x 3 IN. x 33 MIL STEEL PLATE 
4-10d OR 6-8d COMMON NAILS 
WOOD SILL AS REQUIRED 

FOUNDATION 


SILL SEALER AS REQUIRED 
For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. 


FIGURE R505.3.1(5) 
CANTILEVERED FLOOR-TO-WOOD-SILL CONNECTION 
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4 | BLOCKING EVERY OTHER JOIST CONNECTION OF BLOCKING 
КИ (MIN. 33 MIL TRACK OR C-SHAPE TO JOIST THROUGH EACH 
- LEG OF WEB STIFFENER OR 
CLIP ANGLE WITH 2 NO. 8 
WEB STIFFENER SCREWS 
RIM TRACK 


(MIN. 33 PEINE ZE | ASS 


SS 


А, 


NO. 8 SCREWS THROUGH 


io JOIST 
FLANGE, CLIP ANGLE OR 
BENT STIFFENER 

TOP TRACK Ж 


МО. 8 SCREW THROUGH 


LOAD-BEARING STUD STEPS 


For SI: 1 mil = 0.0254 mm. 


FIGURE R505.3.1(6) 
CANTILEVERED FLOOR TO EXTERIOR LOAD-BEARING WALL CONNECTION 


CONNECTION OF BLOCKING 
TO JOIST THROUGH FLANGE 
OF WEB STIFFENER, CLIP ANGLE 
, OR BENT WEB OF BLOCKING 
WITH 2 NO. 8 SCREWS (MIN. DEPTH 
OF ANGLE = JOIST DEPTH - 2 IN.) 
[SEE FIGURE К505.3.1(4) FOR BLOCKING] 


BLOCKING EVERY OTHER JOIST 
MIN. 33 MIL TRACK OR C-SHAPED 
MIN. DEPTH = JOIST DEPTH - 2 IN. 


WEB STIFFENER 
(EITHER SIDE OF WEB) 


Jost b 


NO. 8 SCREWS THROUGH 


FLANGE. CLIP ANGLE OR ` 
BENT STIFFENER M 
2 


ТОР ТКАСК 


LOAD-BEARING STUD NO. 8 SCREW THROUGH 


( ) EACH FLANGE 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. 


FIGURE R505.3.1(7) 
CONTINUOUS SPAN JOIST SUPPORTED ON INTERIOR LOAD-BEARING WALL 
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JOIST 


2 NO. 8 SCREWS 
4 NO. 8 SCREWS THROUGH FLANGE 


THROUGH BOTH WEBS (EACH SIDE) 


(WEB STIFFENER IS REQUIRED < 
ONLY WHEN LOAD-BEARING 
WALL IS LOCATED ABOVE) — 
D 
E “L ИТ i 
JOIST 


LOAD-BEARING STUD ———————- 
NO. 8 SCREW AT 
EACH FLANGE 


For SI: 1 inch = 25.4 mm. 


FIGURE R505.3.1(8) 
LAPPED JOISTS SUPPORTED ON INTERIOR LOAD-BEARING WALL 


WALL STUDS 


— SUBFLOOR 
f. 


BEARING STIFFENERS TO MATCH 
SPACING OF WALL STUDS ABOVE 


END JOIST 


FIGURE R505.3.1(9) 
BEARING STIFFENERS FOR END JOISTS 
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TABLE R505.3.2 
ALLOWABLE SPANS FOR COLD-FORMED STEEL JOISTS—SINGLE OR CONTINUOUS SPANS* ^ ° ef 


30 PSF LIVE LOAD 


JOIST 
DESIGNATION 


6" 


127-6” 


8005 162-68 16-11” 


1 67-9” 


2022” 


Spacing (inches) Spacing (inches) 


Rr ais е аса Ел 
Е 
ря 


40 PSF LIVE LOAD 


22 


7 
9 3^ 
1 


ЕЗ 


1521” 


< 
1 


187-0” 167-11” 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 mil = 0.0254 mm. 


a 
b 
c 


d. Bearing stiffeners are to be installed at all support points and concentrated loads. 


e 
i 


. Deflection criteria: L/480 for live loads, 1/240 for total loads. 
. Floor dead load = 10 psf. 
. Table provides the maximum clear span in feet and inches. 


. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thickness. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thickness. 
Table R505.3.2 is not applicable for 800S162-33 and 10005162-43 continuous joist members. 


R505.3.4 Bearing stiffeners. Bearing stiffeners shall be 
installed at each joist bearing location in accordance with 
this section, except for joists lapped over an interior sup- 
port not carrying a load-bearing wall above. Floor joists 
supporting jamb studs with multiple members shall have 
two bearing stiffeners in accordance with Figure 
R505.3.4(1). Bearing stiffeners shall be fabricated from a 
C-shaped, track or clip angle member in accordance with 
the one of following: 


1. C-shaped bearing stiffeners: 


1.1. Where the joist is not carrying a load-bearing 
wall above, the bearing stiffener shall be a 
minimum 33 mil (0.84 mm) thickness. 


1.2. Where the joist is carrying a load-bearing 
wall above, the bearing stiffener shall be not 
less than the same designation thickness as 
the wall stud above. 


2. Track bearing stiffeners: 


2.1. Where the joist is not carrying a load-bearing 
wall above, the bearing stiffener shall be a 
minimum 43 mil (1.09 mm) thickness. 


2.2. Where the joist is carrying a load-bearing 
wall above, the bearing stiffener shall be not 
less than one designation thickness greater 
than the wall stud above. 


The minimum length of a bearing stiffener shall be the 
depth of member being stiffened minus ?/, inch (9.5 mm). 
Each bearing stiffener shall be fastened to the web of the 
member it is stiffening as shown in Figure R505.3.4(2). 
R505.3.5 Cutting and notching. Flanges and lips of load- 
bearing cold-formed steel floor framing members shall not 
be cut or notched. 
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R505.3.6 Floor cantilevers. Floor cantilevers for the top 
floor of a two- or three-story building or the first floor of a 
one-story building shall not exceed 24 inches (610 mm). 
Cantilevers, not exceeding 24 inches (610 mm) and sup- 
porting two stories and roof (first floor of a two-story 
building), shall be permitted provided that all cantilevered 
joists are doubled (nested or back-to-back). The doubled 
cantilevered joists shall extend not less than 6 feet (1829 
mm) toward the inside and shall be fastened with not less 
than two No. 8 screws spaced at 24 inches (610 mm) on 
center through the webs (for back-to-back) or flanges (for 
nested joists). 


R505.3.7 Splicing. Joists and other structural members 
shall not be spliced without an approved design. Splicing 
of tracks shall conform to Figure R505.3.7. 


R505.3.8 Framing of floor openings. Openings in floors 
shall be framed with header and trimmer joists. Header joist 
spans shall not exceed 6 feet (1829 mm) or 8 feet (2438 
mm) in length in accordance with Figure R505.3.8(1) or 
R505.3.8(2), respectively. Header and trimmer joists shall 
be fabricated from joist and track members, having a min- 
imum size and thickness at least equivalent to the adjacent 
floor joists, and shall be installed in accordance with Fig- 
шев — R505.3.8(1), | R505.3.8(2), | R505.3.8(3) and 
R505.3.8(4). Each header joist shall be connected to trim- 
mer joists with four 2-inch by 2-inch (51-mm by 51-mm) 
clip angles. Each clip angle shall be fastened to both the 
header and trimmer joists with four No. 8 screws, evenly 
spaced, through each leg of the clip angle. The clip angles 
shall have a thickness not less than that of the floor joist. 
Each track section for a built-up header or trimmer joist 
shall extend the full length of the joist (continuous). 
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SUBFLOOR 
SHEATHING MIN. 33 MIL SOLID BLOCKING 
AT EACH END AND AT 12 IN. O.C. 
(DEPTH OF BLOCKING = JOIST 


DEPTH MINUS 2 IN.) 


MIN. 2-IN. x 2-IN. x 33 MIL CLIP ANGLE 
FASTENED WITH 2 NO. 8 SCREWS 
THROUGH EACH LEG (DEPTH OF ANGLE 
7 JOIST DEPTH MINUS 2 IN.) 


2 NO. 8 SCREWS THROUGH 
STRAP TO BLOCKING 


CONTINUOUS 1'/,-IN. x 33 MOS SRPEWITHROUSH 


MIL STEEL STRAP STRAP TO JOIST (TYP.) 
For SI: 1 mil = 0.0254, 1 inch = 25.4 mm. 
FIGURE R505.3.3.2(1) 
JOIST BLOCKING (SOLID) 


NO. 8 SCREW THROUGH 
BRACE AT EACH FLANGE 


MIN. 1/,АМ. x 33 
MIL FLAT STRAP 


For SI: 1 mil 0.0254, 1 inch = 25.4 mm. Ге 


FIGURE R505.3.3.2(2) 
JOIST BLOCKING (STRAP) 
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SUBFLOOR 


BEARING STIFFENER BEARING STIFFENER 
INSIDE JOIST ATTACHED TO BACK 


OF JOIST 


FIGURE R505.3.4(1) 
BEARING STIFFENERS UNDER JAMB STUDS 


C-SECTION/TRACK CLIP ANGLE 
„она ра 
W "ri "s МАҒА 
Ж N Z А 
a X / mem N 

/ MIN. LENGTH = а SPACING MIN. LENGTH 

| DEPTH OF WEB FROM JOIST “БЕРТНОР | 

\ MINUS */, IN. TOP = V, IN. WEB 7, IN. 

M (3)-NO. 8 OR NO. 10 / 
3)-NO. 8 SCREWS SCREWS EQUALLY 
P ËQUALLY SPACED / SPACED (INBOTHLEGS / 
А9 b \OF ANGLE) E 
е 7777-55 
же == 
а 2% ^N 

/ N BEARING STIFFENER 

/ | | \ 
MIN. LENGTH = 
| DEPTH OF WEB 
| MINUS УМ. J 
N (4)-NO. 8 SCREWS / 
N EQUALLY SPACED / 
~ v 
>. 2753 
аы For SI: 1 inch = 25.4 mm. 
W FIGURE R505.3.4(2) 
BEARING STIFFENER 
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C-SHAPED 
INSIDE TRACK 


4 NO. 8 SCREWS 
THROUGH WEB OR 
FLANGES AT EACH 
SIDE OF SPLICE 


For SI: 1 inch = 25.4 mm. 


FIGURE R505.3.7 
TRACK SPLICE 


TRIMMER JOIST (TYP.) 


For SI: 1 foot = 304.8 mm. 


FIGURE R505.3.8(1) 
COLD-FORMED STEEL FLOOR CONSTRUCTION—6-FOOT FLOOR OPENING 
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TRIMMER JOIST (TYP.) 


For SI: 1 foot = 304.8 mm. 
FIGURE R505.3.8(2) 
COLD-FORMED STEEL FLOOR CONSTRUCTION—8-FOOT FLOOR OPENING 


----- 


МО. 8 SCREWS АТ 24 ІМ. О.С. П 
TOP AND BOTTOM (TYP.) 


HEADER ад 


C-SHAPED INSIDE A TRACK 


4 NO. 8 SCREWS THROUGH EACH LEG 
OF CLIP ANGLE (ONE SIDE OF 
CONNECTION) MINIMUM LENGTH EQUALS 


MINIMUM 2 IN. x 2 IN. CLIPANGLE 
WITH 4 NO. 8 SCREWS 
THROUGH EACH LEG, BOTH 
SIDES OF CONNECTION 


< 


// \— TRIMMER JOIST 
ry C-SHAPED INSIDE 
- A TRACK (TYP.) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
FIGURE R505.3.8(3) 
COLD-FORMED STEEL FLOOR CONSTRUCTION: FLOOR HEADER TO TRIMMER CONNECTION—6-FOOT OPENING 
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NO. 8 SCREWS AT 24 IN. O.C. 
TOP AND BOTTOM (TYP.) 


MINIMUM 2 IN. x 2 IN. CLIPANGLE 
WITH 4 NO. 8 SCREWS 
THROUGH EACH LEG, BOTH 
SIDES OF CONNECTION 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


SL. TRIMMER JOIST, 


- - 


„------ 


- 
- 


^ 
` 
` 
B e 
НЕАВЕВЈОВТС. текот 


2-C-SHAPES AND A TRACK 


4-NO. 8 SCREWS THROUGH EACH LEG 
OF CLIP ANGLE (ONE SIDE OF 
CONNECTION) MINIMUM LENGTH EQUALS 


2-C-SHAPES AND A TRACK 
2-NO. 8 SCREWS THROUGH 
WEBS AT 24 IN. ON CENTER 
(TYP.) 


FIGURE R505.3.8(4) 
COLD-FORMED STEEL FLOOR CONSTRUCTION: FLOOR HEADER TO TRIMMER CONNECTION—8-FOOT OPENING 


SECTION R506 
CONCRETE FLOORS (ON GROUND) 


R506.1 General. Concrete slab-on-ground floors shall be 
designed and constructed in accordance with the provisions 
of this section ог ACI 332. Floors shall be a minimum 3'/, 
inches (89 mm) thick (for expansive soils, see Section 

| | R403.1.10). The specified compressive strength of concrete 
shall be as set forth in Section R402.2. 


R506.2 Site preparation. The area within the foundation 
walls shall have all vegetation, top soil and foreign material 
removed. 


R506.2.1 Fill. Fill material shall be free of vegetation and 
foreign material. The fill shall be compacted to ensure uni- 
form support of the slab, and except where approved, the 
fill depths shall not exceed 24 inches (610 mm) for clean 
sand or gravel and 8 inches (203 mm) for earth. 


R506.2.2 Base. A 4-inch-thick (102 mm) base course con- 
sisting of clean graded sand, gravel, crushed stone, 
crushed concrete or crushed blast-furnace slag passing a 2- 
inch (51 mm) sieve shall be placed on the prepared sub- 
grade where the slab is below grade. 


Exception: A base course is not required where the 
concrete slab is installed on well-drained or sand-gravel 
mixture soils classified as Group I according to the 
United Soil Classification System in accordance with 
Table R405.1. 
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R506.2.3 Ground cover. A 6-mil (0.006 inch; 152 um) 
polyethylene or approved Class I vapor retarder with joints 
lapped not less than 12 inches (305 mm) shall be placed 
between the concrete floor slab and the base course or the 
prepared subgrade where a base course does not exist. 


Exception: The ground cover is not required for the 
following: 


1. Garages, utility buildings and other unheated 
accessory structures. 


2. For unheated storage rooms having an area of 
less than 70 square feet (6.5 т?) and carports. 


3. Driveways, walks, patios and other flatwork not 
likely to be enclosed and heated at a later date. 


4. Where approved by the building official, based 
on local site conditions. 


R506.2.4 Reinforcement support. Where provided in 
slabs-on-ground, reinforcement shall be supported to 
remain in place from the center to upper one-third of the 
slab for the duration of the concrete placement. 


SECTION R507 
EXTERIOR DECKS 
R507.1 Decks. Wood-framed decks shall be in accordance 
with this section. For decks using materials and conditions 
not prescribed in this section, refer to Section R301. 
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^ 4 | R507.2 Materials. Materials used for the construction of 
i decks shall comply with this section. 


| R507.2.1 Wood materials. Wood materials shall be No. 2 

| grade or better lumber, preservative-treated or approved 

| naturally durable lumber where required in accordance 
> with Section R317, ог approved, naturally durable lumber. 
Where design in accordance with Section R301 is pro- 
vided, wood structural members shall be designed using 
the wet service factor defined in AWC NDS. Cuts, notches 
and drilled holes of preservative-treated wood members 
shall be treated in accordance with Section R317.1.1. AII 
preservative-treated wood products in contact with the 
ground shall be labeled for such usage. 


R507.2.1.1 Engineered wood products. Engineered 
wood products shall be in accordance with Section 
R502. 


R507.2.2 Plastic composite deck boards, stair treads, 


FLOORS 


R507.2.2.3 Decay resistance. Plastic composite deck 
boards, stair treads, guards and handrails containing 
wood, cellulosic or other biodegradable materials shall 
be decay resistant in accordance with ASTM D7032. 


R507.2.2.4 Installation of plastic composites. Plastic 
composite deck boards, stair treads, guards and hand- 
rails shall be installed in accordance with this code and 
the manufacturer's instructions. 
R507.2.3 Fasteners and connectors. Metal fasteners and 
connectors used for all decks shall be in accordance with 
Section R317.3 and Table R507.2.3. 


R507.2.4 Flashing. Flashing shall be corrosion-resistant 
metal of nominal thickness not less than 0.019 inch (0.48 
mm) or approved nonmetallic material that is compatible 
with the substrate of the structure and the decking materials. 


R507.2.5 Alternate materials. Alternative materials, 
including glass and metals, shall be permitted. 


guards, or handrails. Plastic composite exterior deck 
boards, stair treads, guards and handrails shall comply 
with the requirements of ASTM D7032 and this section. 


R507.2.2.1 Labeling. Plastic composite deck boards 
and stair treads, or their packaging, shall bear a label 
that indicates compliance with ASTM D7032 and 
includes the allowable load and maximum allowable 
span determined in accordance with ASTM D7032. 
Plastic or composite handrails and guards, or their 
packaging, shall bear a label that indicates compliance 
with ASTM D7032 and includes the maximum allow- 
able span determined in accordance with ASTM 
D7032. 


R507.2.2.2 Flame spread index. Plastic composite 
deck boards, stair treads, guards, and handrails shall 
exhibit a flame spread index not exceeding 200 when 


R507.3 Footings. Decks shall be supported on concrete foot- 
ings or other approved structural systems designed to accom- 
modate all loads in accordance with Section R301. Deck 
footings shall be sized to carry the imposed loads from the 
deck structure to the ground as shown in Figure R507.3. The 
footing depth shall be in accordance with Section R403.1.4. 


Exception: Free-standing decks consisting of joists 
directly supported on grade over their entire length. 


R507.3.1 Minimum size. The minimum size of concrete 
footings shall be in accordance with Table R507.3.1, 
based on the tributary area and allowable soil-bearing 
pressure in accordance with Table R401.4.1. 


R507.3.2 Minimum depth. Deck footings shall extend 


below the frost line specified in Table R301.2(1) in accor- 
dance with Section R403.1.4.1. 


tested in accordance with ASTM E84 or UL 723 with 


: sr ue ; ion: Free- i i 
the test specimen remaining in place during the test. Равени резов dorka dow not бе мын» 


with footings that extend below the frost line. 
Exception: Plastic composites determined to be 
noncombustible. 


TABLE R507.2.3 
FASTENER AND CONNECTOR SPECIFICATIONS FOR DECKS* ° 


ITEM MATERIAL MINIMUM FINISHICOATING ALTERNATE FINISH/COATING* 


Е : у In accordance with : š Stainless steel, silicon bronze or 
Nails and timber rivets ASTM F1667 Hot-dipped galvanized per ASTM A153 


Bolts? In accordance with Hot-dipped galvanized per ASTM A153, Class C 
Lag screws? ASTM A307 (bolts), (Class D for ?/,-inch diameter and less) or mechan- | Stainless steel, silicon bronze or 


(including nuts and ASTM A563 (nuts), ically galvanized per ASTM B695, Class 55 or 410 | copper 
washers) ASTM F844 (washers) stainless steel 


ASTM A653 type G185 zinc coated galvanized 
Per manufacturer's steel or post hot-dipped galvanized per ASTM 
specification A123 providing a minimum average coating 
weight of 2.0 oz./ft? (total both sides) 


Metal connectors Stainless steel 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
| a. Equivalent materials, coatings and finishes shall be permitted. 
Ки b. Fasteners and connectors exposed to salt water or located within 300 feet of a salt water shoreline shall be stainless steel. 
c. Holes for bolts shall be drilled a minimum '/,, inch and a maximum '/,, inch larger than the bolt. 
d. Lag screws '/, inch and larger shall be predrilled to avoid wood splitting per the National Design Specification (NDS) for Wood Construction. 
e. Stainless-steel-driven fasteners shall be in accordance with ASTM F1667. 
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12" MIN 
ifie ALLOWABLE SOILS 


Eden Mus Тон RP Кан ТА 
s. 
PER TABLE PER TABLE 


1/2" DIAMETER 
THROUGH BOLTS 

IN BOTH DIRECTIONS 
NOTE: NOT SCREWS 


MANUFACTURED POST CONNECTOR 


TYPICAL PT POST 


MINIMUM 12" 
OF EMBEDMENT 


4" GRAVEL 


NOTE: 
POSTS MUST BE CENTERED ON OR IN FOOTING 


For SI: 1 inch = 25.4 mm. 


FIGURE R507.3 
DECK POSTS TO DECK FOOTING CONNECTION 


R507.4 Deck posts. For single-level wood-framed decks 
with beams sized in accordance with Table R507.5, deck post 
size shall be in accordance with Table R507.4. 


TABLE R507.4 
DECK POST HEIGHT* 


MAXIMUM НЕІСНТ? > 
DECK POST SIZE (feet-inches) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 
1 pound per square foot = 0.0479 kPa. 
a. Measured to the underside of the beam. 


b. Based on 40 psf live load. 

c. The maximum permitted height is 8 feet for one-ply and two-ply beams. 
The maximum permitted height for three-ply beams on post cap is 6 feet 9 
inches. 


R507.4.1 Deck post to deck footing connection. Where 
posts bear on concrete footings in accordance with Section 
R403 and Figure R507.3, lateral restraint shall be provided 
by manufactured connectors or a minimum post embed- 
ment of 12 inches (305 mm) in surrounding soils or con- 
crete piers. Other footing systems shall be permitted. 


Exception: Where expansive, compressible, shifting or 
other questionable soils are present, surrounding soils 
shall not be relied on for lateral support. 


R507.5 Deck Beams. Maximum allowable spans for wood 
deck beams, as shown in Figure R507.5, shall be in accordance 
with Table R507.5. Beam plies shall be fastened with two rows 
of 10d (3-inch x 0.128-inch) nails minimum at 16 inches (406 
mm) on center along each edge. Beams shall be permitted to 
| cantilever at each end up to one-fourth of the allowable beam 
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span. Deck beams of other materials shall be permitted where 
дес аса in accordance with accepted engineering practices. 


R507.5.1 Deck beam bearing. The ends of beams shall 
have not less than 1"/, inches (38 mm) of bearing on wood 
or metal and not less than 3 inches (76 mm) of bearing on 
concrete or masonry for the entire width of the beam. 
Where multiple-span beams bear on intermediate posts, 
each ply must have full bearing on the post in accordance 
with Figures R507.5.1(1) and R507.5.1(2). 


R507.5.2 Deck beam connection to supports. Deck beams 
shall be attached to supports in a manner capable of transfer- 
ring vertical loads and resisting horizontal displacement. 
Deck beam connections to wood posts shall be in accordance 
with Figures R507.5.1(1) and R507.5.1(2). Manufactured 
post-to-beam connectors shall be sized for the post and beam 
sizes. Bolts shall have washers under the head and nut. 


R507.6 Deck joists. Maximum allowable spans for wood 
deck joists, as shown in Figure R507.6, shall be in accordance 
with Table R507.6. The maximum joist spacing shall be lim- 
ited by the decking materials in accordance with Table 
R507.7. The maximum joist cantilever shall be limited to 
one-fourth of the joist span or the maximum cantilever length 
specified in Table R507.6, whichever is less. 


R507.6.1 Deck joist bearing. The ends of joists shall have 
not less than 17, inches (38 mm) of bearing on wood or 
metal and not less than 3 inches (76 mm) of bearing on 
concrete or masonry over its entire width. Joists bearing 
on top of a multiple-ply beam or ledger shall be fastened 
in accordance with Table R602.3(1). Joists bearing on top 
of a single-ply beam or ledger shall be attached by a 
mechanical connector. Joist framing into the side of a 
beam or ledger board shall be supported by approved joist 
hangers. 
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С TABLE R 


MINIMUM FOOTING FOR DECKS 
LIVE OR — a BEARING VALUE OF SOILS “24 (psf) 
GROUND | TRIBUTARY 0 `` | 


Side of a Diameter T. ae a Side of a xum es ofa 
square footing | round footing nen square footing | round footing ehe). 
wa = (inches) Ua (inches) 


For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 т?, 1 pound per square foot = 0.0479 kPa. 


a. 


Interpolation permitted, extrapolation not permitted. 


b. Based on highest load case: Dead + Live or Dead + Snow. 

с. Assumes minimum square footing to be 12 inches x 12 inches x 6 inches for 6 x 6 post. 
d. 

e. Area, in square feet, of deck surface supported by post and footings. 


If the support is a brick or CMU pier, the footing shall have a minimum 2-inch projection on all sides. 


Side of a 
square footing 


анови 


2 3000 


Diameter of a 5 Side of a Diameter of a 
round footing pony square footing | round footing ЖОК. 
(inches) = (inches) 


15 


7 


7 
7 
4 


аа 
oF 
ЖАЗ 
a ЕУ 
SEE TE 
ЕС: 
pes ue 
Wa: д. 
міл ет 
же жа 
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R507.6.2 Deck joist lateral restraint. Joist ends and 
bearing locations shall be provided with lateral resistance 
to prevent rotation. Where lateral restraint is provided by 
joist hangers or blocking between joists, their depth shall 
equal not less than 60 percent of the joist depth. Where lat- 
eral restraint is provided by rim joists, they shall be 
secured to the end of each joist with not fewer than three 
10d (3-inch by 0.128-inch) (76 mm by 3.3 mm) nails or 
three No. 10x 3-inch (76 mm) long wood screws. 


R507.7 Decking. Maximum allowable spacing for joists sup- 
porting decking shall be in accordance with Table R507.7. 
Wood decking shall be attached to each supporting member 
with not less than two 8d threaded nails or two No. 8 wood 
screws. Other approved decking or fastener systems shall be 
installed in accordance with the manufacturer's installation 
requirements. 


R507.8 Vertical and lateral supports. Where supported by 
attachment to an exterior wall, decks shall be positively 
anchored to the primary structure and designed for both verti- 
cal and lateral loads. Such attachment shall not be accom- 
plished by the use of toenails or nails subject to withdrawal. 
For decks with cantilevered framing members, connection to 
exterior walls or other framing members shall be designed and 
constructed to resist uplift resulting from the full live load 
specified in Table R301.5 acting on the cantilevered portion of 
the deck. Where positive connection to the primary building 
structure cannot be verified during inspection, decks shall be 
self-supporting. 


R507.9 Vertical and lateral supports at band joist. Vertical 
and lateral supports for decks shall comply with this section. 


R507.9.1 Vertical supports. Vertical loads shall be trans- 
ferred to band joists with ledgers in accordance with this 
section. 


R507.9.1.1 Ledger details. Deck ledgers shall be a 
minimum 2-inch by 8-inch (51 mm by 203 mm) nomi- 
nal, pressure-preservative-treated Southern pine, 
incised — pressure-preservative-treated hem-fir, ог 
approved, naturally durable, No. 2 grade or better lum- 
ber. Deck ledgers shall not support concentrated loads 
from beams or girders. Deck ledgers shall not be sup- 
ported on stone or masonry veneer. 


R507.9.1.2 Band joist details. Band joists supporting a 
ledger shall be a minimum 2-inch-nominal (51 mm), 
solid-sawn, spruce-pine-fir or better lumber or a mini- 
mum 1-inch by 9'/,-inch (25 mm x 241 mm) dimen- 
sional, Douglas fir or better, laminated veneer lumber. 
Band joists shall bear fully on the primary structure 
capable of supporting all required loads. 


R507.9.1.3 Ledger to band joist details. Fasteners 
used in deck ledger connections in accordance with 
Table R507.9.1.3(1) shall be hot-dipped galvanized or 
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stainless steel and shall be installed in accordance with 
Table R507.9.1.3(2) and Figures R507.9.1.3(1) and 
R507.9.1.3(2). 


R507.9.1.4 Alternate ledger details. Alternate fram- 
ing configurations supporting a ledger constructed to 
meet the load requirements of Section R301.5 shall be 
permitted. 


R507.9.2 Lateral connection. Lateral loads shall be trans- 
ferred to the ground or to a structure capable of transmit- 
ting them to the ground. Where the lateral load connection 
is provided in accordance with Figure R507.9.2(1), hold- 
down tension devices shall be installed in not less than two 
locations per deck, within 24 inches (610 mm) of each end 
of the deck. Each device shall have an allowable stress 
design capacity of not less than 1,500 pounds (6672 N). 
Where the lateral load connections are provided in accor- 
dance with Figure R507.9.2(2), the hold-down tension 
devices shall be installed in not less than four locations per 
deck, and each device shall have an allowable stress 
design capacity of not less than 750 pounds (3336 N). 


R507.10 Exterior guards. Guards shall be constructed to 
meet the requirements of Section R301.5, Section R312 and 
this section. 


R507.10.1 Support of guards. Where guards are sup- 
ported on deck framing, guard loads shall be transferred to 
the deck framing with a continuous load path to the deck 
joists. 
R507.10.1.1 Guards supported by side of deck fram- 
ing. Where guards are connected to the interior or exte- 
rior side of a deck joist or beam, the joist or beam shall 
be connected to the adjacent joists to prevent rotation of 
the joist or beam. Connections relying only on fasteners 
in end grain withdrawal are not permitted. 


R507.10.1.2 Guards supported on top of deck fram- 
ing. Where guards are mounted on top of the decking, 
the guards shall be connected to the deck framing or 
blocking and installed in accordance with the manufac- 
turer's installation instructions to transfer the guard 
loads to the adjacent joists. 
R507.10.2 Wood posts at deck guards. Nominal 4-inch 
by 4-inch wood posts supporting guard loads applied to 
the top of the guard shall not be notched at the connection 
to the supporting structure. 


R507.10.3 Plastic composite guards. Plastic composite 
guards shall comply with the provisions of Section 
К507.2.2. 


R507.10.4 Other guards. Other guards shall be in accor- 
dance with the manufacturer's installation instructions or 
accepted engineering principles. 
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OPTIONAL BEAM SPAN $ 
CANTILEVER CANTILEVER CANTILEVER CANTILEVER 


DROPPED BEAM FLUSH BEAM 


FIGURE R507.5 
TYPICAL DECK JOIST SPANS 


TABLE R507.5 
DECK BEAM SPAN LENGTHS? ° ° (feet - inches) 


CIS ВЕ г и 
(feet) 


ИШЕСЕ! Ен ДИЗ a е0 ота аа 
A a Е: BEN. ЖЫ. 


Ж Ы 5-4 Ë т Ë 
EMN Гета o: o ре | e Ги | 34 мо 
HN SS FUELS c. c SE SB Па SERT ИКС РО S 

9-5 - 5 ү 


Ган» шета а АРАС ТА С | ќе | S |" зае 
зае | на | ва | пао | 305 | 199 | за | вю | 
Гена ао ЖШ ГЕ: ose | зи | 5 | зо | i 
тазаа | эз [es | m ею |64 | 38 | 


Douglas fir-larch^, 

hende o 
ме рег | 8$ | 73 | 66 Ги ри | ва Ги 
ioc гаа уз а жнр. Sr r Гери 
ponderosapine’, [4x | па | ен | $9 | #1 | 7 | 79 Ге ] 


— Ди Деве ие е реш 
Гра —[-us | поз | за Ги | za | за | ви | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg. 

. Ground snow load, live load -- 40 psf, dead load — 10 psf, L/A — 360 at main span, L/A — 180 at cantilever with a 220-pound point load applied at the end. 
. Beams supporting deck joists from one side only. 

. No. 2 grade, wet service factor. 

. Beam depth shall be greater than or equal to depth of joists with a flush beam condition. 

. Includes incising factor. 

. Northern species. Incising factor not included. 

. Beam cantilevers are limited to the adjacent beam's span divided by 4. 


оо њо по с» 
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577" MINIMUM FOR 


BEAM SPLICES 
BEAM SPLICE (IF REQUIRED) ES 
(IF REQUIRED) 
MUST OCCUR 
OVER POST 
APPROVED 
POST CAP 


BEAM OVER POST CAP BEAM OVER POST 


For SI: 1 inch = 25.4 mm. 


FIGURE R507.5.1(1) 
DECK BEAM TO DECK POST 


MINIMUM2" —— —»—--— MINIMUM 2 4" 


SINGLE PLY BEAM ES MULTIPLE-PLY BEAM — 
(2)1/2" DIAMETER Ed 
THROUGH-BOLTS ^. ДЫ 
OR APPROVED 


EQUIVALENT 
CONNECTOR 


POST NOTCH — 
FOR FULL-BEAM 
BEARING 


> 2%" MIN. 
BEAM SPLICE 


a | 


| 


For SI: 1 inch - 25.4 mm. 


FIGURE R507.5.1(2) 
NOTCHED POST-TO-BEAM CONNECTION 
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JOISTS WITH FLUSH BEAM 


JOIST 
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BEAM EACH END 


POST (BEYOND) 


JOIST SPAN MEASURED 
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OF JOIST HANGERS 


JOISTS ON FREE-STANDING DECK 


WITH FLUSH BEAM 


FIGURE R507.6 
TYPICAL DECK JOIST SPANS 


e 
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TABLE R507.6 А 
DECK JOIST SPANS FOR COMMON LUMBER SPECIES (ft. - in.) 


ALLOWABLE JOIST SPAN* MAXIMUM CANTILEVER*' > 


SPACING 
SPACING от 70018 OF DECK JOISTS WITH CANTILEVERS* 


(inches) 


14 


Southern pine 


Douglas fir-larch?, 
hem-fir® 
spruce-pine-fir?, 


Redwood, 
western cedars, 
ponderosa pine, 
red pine? 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg. 

a. No. 2 grade with wet service factor. 

b. Ground snow load, live load = 40 psf, dead load = 10 psf, L/A = 360. 

c. Ground snow load, live load = 40 psf, dead load = 10 psf, L/A = 360 at main span, L/A = 180 at cantilever with a 220-pound point load applied to end. 

d. Includes incising factor. 

е. Northern species with no incising factor. 

f. Cantilevered spans not exceeding the nominal depth of the joist are permitted. (^ 


TABLE R507.7 
MAXIMUM JOIST SPACING FOR DECKING 


MAXIMUM ON-CENTER JOIST SPACING 


ЗЫ С... e „| 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.01745 rad. 
a. Maximum angle of 45 degrees from perpendicular for wood deck boards. 


DECKING MATERIAL TYPE AND NOMINAL SIZE 


TABLE R507.9.1.3(1) 
DECK LEDGER CONNECTION ТО BAND JOIST* ^ 
(Deck live load = 40 psf, deck dead load = 10 psf, snow load < 40 psf) 


JOIST SPAN 


61" to 8' | 8/1" to 107 | 104” to 127 | 12/1" to 14 | 14^1"to 16° | 461“ to 18 


On-center spacing of fasteners 


'/,-inch diameter lag screw with '/,-inch 
maximum зћеа тег 4 A a È ed ы w 
'/,-inch diameter bolt with '/,-inch maximum 
sheathing? E x. let | “. | RS 
'/,-inch diameter bolt with 1-inch maximum 
sheathing* Неј | = | UG 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. Ledgers shall be flashed in accordance with Section R703.4 to prevent water from contacting the house band joist. 

b. Snow load shall not be assumed to act concurrently with live load. A 
c. The tip of the lag screw shall fully extend beyond the inside face of the band joist. , 
d 
e 


CONNECTION DETAILS 


. Sheathing shall be wood structural panel or solid sawn lumber. 


- Sheathing shall be permitted to be wood structural panel, gypsum board, fiberboard, lumber or foam sheathing. Up to '/,-inch thickness of stacked washers 
shall be permitted to substitute for up to '/, inch of allowable sheathing thickness where combined with wood structural panel or lumber sheathing. 
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TABLE R507.9.1.3(2) 
PLACEMENT OF LAG SCREWS AND BOLTS IN DECK LEDGERS AND BAND JOISTS 


TOP EDGE BOTTOM EDGE = ти ROW SPACING 


ИТ 


For SI: 1 inch = 25.4 mm. 

a. Lag screws or bolts shall be staggered from the top to the bottom along the horizontal run of the deck ledger in accordance with Figure R507.9.1.3(1). 
b. Maximum 5 inches. 

c. For engineered rim joists, the manufacturer's recommendations shall govern. 

d. The minimum distance from bottom row of lag screws or bolts to the top edge of the ledger shall be in accordance with Figure R507.9.1.3(1). 


STAGGER FASTENERS 
IN 2 ROWS 


5.5" MIN. FOR 2 X 8* *DISTANCE SHALL BE PERMITTED TO 
6.5" MIN. FOR2X10 ВЕ REDUCED TO 4.5" IF LAG SCREWS 
7.5" MIN. FOR2X12 АКЕ USED OR BOLT SPACING IS 
REDUCED TO THAT OF LAG SCREWS 
TO ATTACH 2 X 8 LEDGERS ТО 2 Х 8 
BAND JOISTS. 


LAG SCREW OR BOLT 3/4" MIN. 


For SI: 1 inch 25.4 mm. 


FIGURE R507.9.1.3(1) 
PLACEMENT OF LAG SCREWS AND BOLTS IN LEDGERS 


EXTERIOR SHEATHING 


EXISTING STUD WALL 


EXISTING 2x BAND JOIST 
OR ENGINEERED RIM BOARD 


СПД ПЕ 
1-5/8" 3 
5" MAX. 
тұ” “ІШ НН 
|| 


DECK JOIST 


LAG SCREWS OR BOLTS 


FLOOR FRAMING 
JOIST HANGER 


EXISTING 
FOUNDATION WALL 
For SI: 1 inch = 25.4 mm. 


FIGURE R507.9.1.3(2) 
PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS 
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FLOOR SHEATHING NAILING AT 
6" MAXIMUM ON CENTER TO 
JOIST WITH HOLD-DOWN 


СИ 


FLOOR JOIST 


For SI: 1 inch = 25.4 mm. 


wap h 
| АД 
ГУТ] \ 


HOLD-DOWN OR SIMILAR 
TENSION DEVICE 


E 


FIGURE R507.9.2(1) 
DECK ATTACHMENT FOR LATERAL LOADS 


NOTE: 

THIS DETAIL IS APPLICABLE 
WHERE FLOOR JOISTS ARE 
PARALLEL TO DECK JOISTS. 


2" MIN. 


FLOOR JOISTS 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


SHEATHING 
SIDING 


FLASHING FOR 
WATER TIGHTNESS 


APPROVED JOIST HANGERS 


2x LEDGER WITH FASTENERS 
IN ACCORDANCE WITH TABLE R507.9.1.3(1) 


HOLD-DOWN DEVICE MIN 750 LB. CAPACITY 
AT 4 LOCATIONS, EVENLY DISTRIBUTED 
ALONG DECK AND ONE WITHIN 24" OF EACH 
END OF THE LEDGER. HOLD-DOWN DEVICES 
SHALL FULLY ENGAGE DECK JOIST PER 
HOLD-DOWN MANUFACTURER. 


A FULLY THREADED 3/5” DIAMETER LAG 
SCREW PREDRILLED W/ MIN. 3" PENETRATION 
TO CENTER OF TOP PLATE, STUDS, OR HEADER. 


FIGURE R507.9.2(2) 
DECK ATTACHMENT FOR LATERAL LOADS 
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CHAPTER 6 
WALL CONSTRUCTION 


SECTION R601 
GENERAL 


R601.1 Application. The provisions of this chapter shall 
control the design and construction of walls and partitions for 
buildings. 

R601.2 Requirements. Wall construction shall be capable of 
accommodating all loads imposed in accordance with Section 
R301 and of transmitting the resulting loads to the supporting 
structural elements. 


R601.2.1 Compressible floor-covering materials. Com- 
pressible floor-covering materials that compress more than 
Мур inch (0.8 mm) when subjected to 50 pounds (23 kg) 
applied over 1 inch square (645 mm) of material and are 
greater than '/, inch (3.2 mm) in thickness in the uncom- 
pressed state shall not extend beneath walls, partitions or 
columns, which are fastened to the floor. 


SECTION R602 
WOOD WALL FRAMING 


R602.1 General. Wood and wood-based products used for 
load-supporting purposes shall conform to the applicable pro- 
visions of this section. 


R602.1.1 Sawn lumber. Sawn lumber shall be identified 
by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an 
accreditation body that complies with DOC PS 20. In lieu 
of a grade mark, a certification of inspection issued by a 
lumber grading or inspection agency meeting the require- 
ments of this section shall be accepted. 


R602.1.2 End-jointed lumber. Approved end-jointed 
lumber identified by a grade mark conforming to Section 
R602.1 shall be permitted to be used interchangeably with 
solid-sawn members of the same species and grade. End- 
jointed lumber used in an assembly required elsewhere in 
this code to have a fire-resistance rating shall have the des- 
ignation “Heat Resistant Adhesive" or “HRA” included in 
its grade mark. 

R602.1.3 Structural glued-laminated timbers. Glued- 
laminated timbers shall be manufactured and identified as 
required in ANSI A190.1, ANSI 117 and ASTM D3737. 
R602.1.4 Structural log members. Structural log mem- 
bers shall comply with the provisions of ICC 400. 
R602.1.5 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab- 
lished and monitored in accordance with ASTM D5456. 


R602.1.6 Cross-laminated timber. Cross-laminated tim- 
ber shall be manufactured and identified as required by 
ANSI/APA PRG 320. 
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R602.1.7 Engineered wood rim board. Engineered wood 
rim boards shall conform to ANSI/APA PRR 410 or shall 
be evaluated in accordance with ASTM D7672. Structural 
capacities shall be in accordance with either ANSI/APA 
PRR 410 or established in accordance with ASTM D7672. 
Rim boards conforming to ANSI/APA PRR 410 shall be 
marked in accordance with that standard. 


R602.1.8 Wood structural panels. Wood structural panel 
sheathing shall conform to DOC PS 1, DOC PS 2 or, when 
manufactured in Canada, CSA O325 or CSA O437. Panels 
shall be identified for grade, bond classification, and per- 
formance category by a grade mark or certificate of 
inspection issued by an approved agency. 


R602.1.9 Particleboard. Particleboard shall conform to 
ANSI A208.1. Particleboard shall be identified by the 
grade mark or certificate of inspection issued by an 
approved agency. 


R602.1.10 Fiberboard. Fiberboard shall conform to 
ASTM C208. Fiberboard sheathing, where used structur- 
ally, shall be identified by an approved agency as con- 
forming to ASTM C208. 


R602.1.11 Structural insulated panels. Structural insu- 
lated panels shall be manufactured and identified in accor- 
dance with ANSI/APA PRS 610.1. 


R602.2 Grade. Studs shall be a minimum No. 3, standard or 
stud grade lumber. 


Exception: Bearing studs not supporting floors and non- 
bearing studs shall be permitted to be utility grade lumber, 
provided that the studs are spaced in accordance with 
Table R602.3(5). 


R602.3 Design and construction. Exterior walls of wood- 
frame construction shall be designed and constructed in 
accordance with the provisions of this chapter and Figures 
R602.3(1) and R602.3(2), or in accordance with AWC NDS. 
Components of exterior walls shall be fastened in accordance 
with Tables R602.3(1) through R602.3(4). Wall sheathing 
shall be fastened directly to framing members and, where 
placed on the exterior side of an exterior wall shall conform 
to the requirements of Table R602.3(3). Wall sheathing used 
only for exterior wall covering purposes shall comply with 
Section R703. 


Studs shall be continuous from support at the sole plate to a 
support at the top plate to resist loads perpendicular to the 
wall. The support shall be a foundation or floor, ceiling or 
roof diaphragm or shall be designed in accordance with 
accepted engineering practice or other methods approved by 
the building official. 


Exception: Jack studs, trimmer studs and cripple studs at 
openings in walls that comply with Tables R602.7(1) and 
R602.7(2). 
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TABLE R602.3(1) б 
FASTENING SCHEDULE 


NUMBER AND TYPE 
ITEM DESCRIPTION OF BUILDING ELEMENTS OF FASTENER? 5 < SPACING AND LOCATION 


4-84 box (2'/,” x 0.113") or 
Toe nail 


3-84 common (2!/,” x 0.131"); or 
Per joist, toe nail 


Blocking between ceiling joists or rafters to top plate 3-10d box (3" x 0.128"); or 


3-3" x 0.131" nails 


4-8d box (2!/,” x 0.113"); or 
3-84 common (2!/,” x 0.131"); or 
3-10d box (3" x 0.128^); or 

3-3" x 0.131" nails 


4-10d box (3" x 0.128"); ог 
3-16d common (3'/," x 0.162"); or Face nail 
4-3" x 0.131" nails 


4-10d box (3" x 0.128"); or 
3-10d common (3" x 0.148"); or 
4-3" x 0.131" nails 


3-16d box nails (3'/,” х 0.135"); or 
3-10d common nails (3" x 0.148"); or 
4-10d box (3" x 0.128"); or 
4-3" x 0.131" nails 


4-16d (3'/," x 0.135"); or 
3-10d common (3" x 0.148"); or 
4-10d box (3" x 0.128"); or 
4-3" x 0.131" nails 

3-16d box 3!/,” x 0.135"); or 
2-16d common (3'/," x 0.162"); or 
3-10d box (3" x 0.128"); or 

3-3" x 0.131" nails 


16d common (37/," x 0.162") 


Stud to stud (not at braced wall panels) 10d box (3" x 0.128"); or Y 
" AER 4 16" o.c. face nail 
3" x 0.131" nails 
5 t í 16d box (3'/," x 0.135"); or * 4 
Stud to stud and abutting studs at intersecting wall corners |з” x 0.131” nails 12" o.c. face nail 
(at braced wall panels) 


16d common (3'/," x 0.162") 16" o.c. face nail 


к A 16d common (3'/," x 0.162") 16" o.c. each edge face nail 
10 |Built-up header (2" to 2" header with '/;" spacer) - : 
16d box (3°/," x 0.135") 12" o.c. each edge face nail 


5-84 box (2!/,” х 0.113"); or 
Continuous header to stud 4-84 common (2!/," x 0.131”); or Toe nail 


4-10d box (3" x 0.128") 
Top plate to top plate 


16d common (3'/,” x 0.162") 16" o.c. face nail 
Double top plate splice 


Ceiling joists to top plate 


Ceiling joist not attached to parallel rafter, laps over 
partitions (see Section R802.5.2 and Table R802.5.2) 


Ceiling joist attached to parallel rafter (heel joint) 
(see Section R802.5.2 and Table R802.5.2) 


Collar tie to rafter, face nail or 1'/," x 20 ga. ridge strap to 
rafter 


Face nail each rafter 


2 toe nails on one side and 1 toe 
nail on opposite side of each rafter 
or truss’ 


Rafter or roof truss to plate 


Toe nail 


Roof rafters to ridge, valley or hip rafters or roof rafter 
to minimum 2” ridge beam 


End nail 


10d box (3" x 0.128"); or ' 
3" x 0.131" nails 12" o.c. face nail 


8-16d common (37/," x 0.162"); or 
12-16d box (3!/,” x 0.135"); or 
12-104 box (3" x 0.128”); or 
12-3" x 0.131" nails 


Face nail on each side of end joint 
(minimum 24" lap splice length 
each side of end joint) 


(continued) 
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TABLE R602.3(1)—continued 
FASTENING SCHEDULE 


ITEM DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER* b: ° SPACING AND LOCATION 
В 164 common (3!/,” х 0.162") 16" o.c. face nail 
14 


164 box (3!/," x 0.135"); ог " > 
3" x 0.131" nails 12" o.c. face nail 


ун ту. " : 
Bottom plate to joist, rim joist, band joist r |2164 box (3 /," x 0.135"); or Same tbc ture 


Bottom plate to joist, rim joist, band joist or 
blocking (not at braced wall panels) 


Top or bottom plate to stud 


- 2-16d common (3'/," x 0.162"); or 2 each 16" o.c. face nail 
blocking (at braced wall panel) 4-3" x 0.131" nails Feach lf ore Bete СИ 
4-84 box (2!/," x 0.113"); or 
4-84 common (2!/,” x 0.131"); or Toe nail 
4-10d box (3" x 0.128"); or 
4-3" x 0.131" nails 
3-10d box (3" x 0.128"); ог 
Top plates, laps at corners and intersections 2-16d common (3'/," x 0.162"); or Face nail 
3-3" x 0.131" nails 
3-84 box (2!/,” x 0.113"; or 
" 2-84 common (27," x 0.131"); or , 
1" brace to each stud and plate 2-10d box (3" х 01287); or Face nail 
2 staples 1?/," 
3-84 box (2!/,” x 0.113"); or 
T€— š ; 2-84 common (2!/,” x 0.131"); or d 
1" x 6" sheathing to each bearing 2-10d box (3" x 0.128"); or Face nail 
2 staples, 1" crown, 16 ga., де long 


3-16d box (3 /," x 0.135"); or 
3-16d box (3'/," x 0.135"); or 
2-16d common (3'/," х 0.162"); or End nail 
3-10d box (3" x 0.128"); ог 
3-3" x 0.131" nails 
3-8d box (2!/,” x 0.113"; or 
3-8d common (2!/,” x 0.131"; or 
3-10d box (3" x 0.128"); or 
3 staples, 1" crown, 16 ga., 1°/," long 
1" x 8" and wider sheathing to each bearing Wider than 1" x 8" Face nail 
4-8d box (2!/," x 0.113"); or 
3-84 common (2"/," x 0.131"); or 
3-10d box (3" x 0.128"); or 
4 staples, 1" crown, 16 ga., 1°/,” long 


4-8d box (27,"х 0.113"); or 
3-84 common (2!/,” x 0.131"); or 


Joist to sill, top plate or girder 3-10d box (3" x 0.128”); or Toe nail 
3-3" x 0.131" nails 


Rim joist, band joist or blocking to sill or top |8d common (2'/," x 0.131"); ог 
plate (roof applications also) 10d box (3" x 0.128"); or 

3" x 0.131" nails 

3-84 box (2'/," x 0.113"); or 

2-84 common (2!/,” х 0.131"); or 

3-10d box (3" x 0.128"); or 

2 staples, 1" crown, 16 ga., 13/," long 


6" o.c. toe nail 


1" x 6" subfloor or less to each joist Face nail 


(continued) 
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TABLE R602.3(1) 
FASTENING SCHEDULE—continued 


ITEM DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER? > SPACING AND LOCATION 


Ж TT 7 3-16d box (3'/," x 0.135"); or : : 
24 |2" subfloor to joist or girder 2-164 common (31/," x 0.162") Blind and face nail 

~ 3-16d box (3'/," x 0.135"); ог ^ T 
25 |2"planks (plank & beam—floor & roof) 2.168 common (3'/," x 0.162") At each bearing, face nail 


3-16d common (3'/," x 0.162") 
4-10 box (3" x 0.128"), or 

4-3" x 0.131" nails; or 

4-3" x 14 ga. staples, "/,," crown 


26 End nail 


Band or rim joist to joist 


Nail each layer as follows: 32" o.c. 
at top and bottom and staggered. 


10d box (3" x 0.128"); ог 24" o.c. face nail at top and bottom 
Built-up girders and beams, 2-inch lumber 3" x 0.131" nails staggered on opposite sides 
layers And: 


2-20d common (4" x 0.192"); or : 
3-104 box (3" x 0.128"); ог Face nail at ends and at each splice 
3-3" x 0.131" nails 


4-16d box (3'/," x 0.135"); or 
3-16d common (3'/," x 0.162"); or 
4-10d box (3" x 0.128"); or 

4-3" x 0.131" nails 


20d common (4" x 0.192"); or 


27 


N 
oo 


At each joist or rafter, face nail 


Ledger strip supporting joists or rafters 
29 |Bridging or blocking to joist Each end, toe nail 


DESCRIPTION NUMBER AND iriteimodiste 
OF BUILDING ELEMENTS ТҮРЕ OF FASTENER* >< Edges + supports^* 
(inches) (inches) 
Wood structural panels, subfloor, roof and interior wall sheathing to framing and particleboard wall sheathing to framing 
[see Table R602.3(3) for wood structural panel exterior wall sheathing to wall framing] 
6d common (2" х 0.113") nail (subfloor, wall): 
8d common (2"/," x 0.131") nail (roof); or RSRS- 12! 


2-10d box (3" x 0.128"), ог 2-84 common 
(2!/,” x 0.131"; or 2-3" x 0.131") nails 


ITEM 


01 (27/," x 0.113") nail (roof) 
8d common nail (2'/,” x 0.131”); or RSRS-01; 


GU 0113" улай ооб E 


104 common (3" x 0.148") nail; or 
8d (2'/," x 0.131") deformed nail 


Other wall sheathing? 


32 


= ° 


1!/,” galvanized roofing nail, 7/,,“ head 
diameter, ог 1'/," long 16 ga. staple with "/,," or 
1" crown 


?5/ >” structural cellulosic 137," galvanized roofing nail, ’/,," head diameter, 3 
fiberboard sheathing or 1'/," long 16 ga. staple with ’/,," ог 1" crown 
: 1'/,” galvanized roofing nail; staple galvanized. 
VEZ d 2 > E 
89: лкнн 1'/," long; 1'/," screws, Туре W ог S у í 


Ç 1“/," galvanized roofing nail; staple galvanized 
5/ т 4 4 g , ple 5 > 
36 |" gypsum sheathing 1/," long; 15/," screws, Туре W ог 5 


Wood structural panels, combination subfloor underlayment to framing 
зу” 6d deformed (2" х 0.120") nail; or 
гарени 8d common (2'/,” x 0.131") nail p. 
38 (уни 8d common (2!/,” x 0.131") nail; or 12 

8 8d deformed (2'/," x 0.120") nail 

Un 11" 10d common (3" х 0.148" ) nail; or 
Va Dh 8d deformed (2!/," x 0.120") nail 12 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s; 1 ksi = 6.895 MPa. 

(continued) 


'/," structural cellulosic fiberboard 
sheathing 


[25] о 
+ о 
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TABLE R602.3(1)—continued 
FASTENING SCHEDULE 


. Nails are smooth-common, box or deformed shanks except where otherwise stated. Nails used for framing and sheathing connections shall have minimum 


average bending yield strengths as shown: 80 ksi for shank diameter of 0.192 inch (20d common nail), 90 ksi for shank diameters larger than 0.142 inch but 
not larger than 0.177 inch, and 100 ksi for shank diameters of 0.142 inch or less. 


. Staples аге 16 gage wire and have a minimum "/,,-inch on diameter crown width. 

. Nails shall be spaced at not more than 6 inches on center at all supports where spans are 48 inches or greater. 
. Four-foot by 8-foot or 4-foot by 9-foot panels shall be applied vertically. 

. Spacing of fasteners not included in this table shall be based on Table R602.3(2). 


For wood structural panel roof sheathing attached to gable end roof framing and to intermediate supports within 48 inches of roof edges and ridges, nails shall 
be spaced at 6 inches on center where the basic design wind speed, V, is less than 130 mph and shall be spaced 4 inches on center where the basic design wind 
speed, V, is 130 mph or greater but less than 140 mph. 


. Gypsum sheathing shall conform to ASTM C1396 and shall be installed in accordance with GA 253. Fiberboard sheathing shall conform to ASTM C208. 
. Spacing of fasteners on floor sheathing panel edges applies to panel edges supported by framing members and required blocking and at floor perimeters only. 


Spacing of fasteners on roof sheathing panel edges applies to panel edges supported by framing members and required blocking. Blocking of roof or floor 
Sheathing panel edges perpendicular to the framing members need not be provided except as required by other provisions of this code. Floor perimeter shall be 
supported by framing members or solid blocking. 


. Where a rafter is fastened to an adjacent parallel ceiling joist in accordance with this schedule, provide two toe nails on one side of the rafter and toe nails from 


the ceiling joist to top plate in accordance with this schedule. The toe nail on the opposite side of the rafter shall not be required. 


R602.3.1 Stud size, height and spacing. The size, height 
and spacing of studs shall be in accordance with Table 
R602.3(5). 


Exceptions: 


1. Utility grade studs shall not be spaced more than 
16 inches (406 mm) on center, shall not support 
more than a roof and ceiling, and shall not exceed 
8 feet (2438 mm) in height for exterior walls and 
load-bearing walls or 10 feet (3048 mm) for inte- 
rior nonbearing walls. 


2. Where snow loads are less than or equal to 25 
pounds per square foot (1.2 kPa), and the basic 
design wind speed, V, is less than or equal to 130 
mph (58.1 m/s), 2-inch by 6-inch (38 mm by 140 
mm) studs supporting a roof load with not more 
than 6 feet (1829 mm) of tributary length shall 
have a maximum height of 18 feet (5486 mm) 
where spaced at 16 inches (406 mm) on center, or 
20 feet (6096 mm) where spaced at 12 inches (305 
mm) on center. Studs shall be No. 2 grade lumber 
or better. 


R602.3.2 Top plate. Wood stud walls shall be capped with 
a double top plate installed to provide overlapping at cor- 
ners and intersections with bearing partitions. End joints in 
top plates shall be offset not less than 24 inches (610 mm). 
Joints in plates need not occur over studs. Plates shall be not 
less than 2-inches (51 mm) nominal thickness and have a 
width not less than the width of the studs. 


Exception: A single top plate used as an alternative to 
a double top plate shall comply with the following: 


1. The single top plate shall be tied at corners, inter- 
secting walls, and at in-line splices in straight 
wall lines in accordance with Table R602.3.2. 


2. The rafters or joists shall be centered over the studs 
with a tolerance of not more than 1 inch (25 mm). 


3. Omission ofthe top plate is permitted over headers 
where the headers are adequately tied to adjacent 
wall sections in accordance with Table R602.3.2. 
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j. RSRS-01 is a Roof Sheathing Ring Shank nail meeting the specifications in ASTM F1667. 


R602.3.3 Bearing studs. Where joists, trusses or rafters 
are spaced more than 16 inches (406 mm) on center and 
the bearing studs below are spaced 24 inches (610 mm) on 
center, such members shall bear within 5 inches (127 mm) 
of the studs beneath. 


Exceptions: 


1. The top plates are two 2-inch by 6-inch (38 mm 
by 140 mm) or two 3-inch by 4-inch (64 mm by 
89 mm) members. 


2. A third top plate is installed. 


3. Solid blocking equal in size to the studs is 
installed to reinforce the double top plate. 


R602.3.4 Bottom (sole) plate. Studs shall have full bear- 
ing on a nominal 2-by (51 mm) or larger plate or sill hav- 
ing a width not less than to the width of the studs. 


R602.3.5 Braced wall panel uplift load path. Braced 
wall panels located at exterior walls that support roof raf- 
ters or trusses (including stories below top story) shall 
have the framing members connected in accordance with 
one of the following: 


1. Fastening in accordance with Table R602.3(1) where: 


1.1. The basic design wind speed, V, does not 
exceed 115 mph (51 m/s), the wind exposure 
category is B, the roof pitch is 5:12 or greater, 
and the roof span is 32 feet (9754 mm) or less. 


1.2. The net uplift value at the top of a wall does 
not exceed 100 р (146 N/mm). The net uplift 
value shall be determined in accordance with 
Section R802.11 and shall be permitted to be 
reduced by 60 plf (86 N/mm) for each full 
wall above. 


2. Where the net uplift value at the top of a wall 
exceeds 100 plf (146 N/mm), installing approved 
uplift framing connectors to provide a continuous 
load path from the top of the wall to the foundation 
or to a point where the uplift force is 100 plf (146 N/ 
mm) or less. The net uplift value shall be as deter- 
mined in Item 1.2. 
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3. Wall sheathing and fasteners designed to resist com- 
bined uplift and shear forces in accordance with 
accepted engineering practice. 


R602.4 Interior load-bearing walls. Interior /oad-bearing 
walls shall be constructed, framed and fireblocked as speci- 
fied for exterior walls. 


R602.5 Interior nonbearing walls. Interior nonbearing 
walls shall be permitted to be constructed with 2-inch by 3- 
inch (51 mm by 76 mm) studs spaced 24 inches (610 mm) on 
center or, where not part of a braced wall line, 2-inch by 4- 
inch (51 mm by 102 mm) flat studs spaced at 16 inches (406 
mm) on center. Interior nonbearing walls shall be capped 
with not less than a single top plate. Interior nonbearing walls 
shall be fireblocked in accordance with Section R602.8. 


R602.6 Drilling and notching of studs. Drilling and notch- 
ing of studs shall be in accordance with the following: 


1. Notching. Any stud in an exterior wall or bearing parti- 
tion shall be permitted to be cut or notched to a depth 
not exceeding 25 percent of its width. Studs in nonbear- 
ing partitions shall be permitted to be notched to a 
depth not to exceed 40 percent of a single stud width. 


2. Drilling. Any stud shall be permitted to be bored or 
drilled, provided that the diameter of the resulting hole 
is not more than 60 percent of the stud width, the edge 
of the hole is not more than 7/, inch (16 mm) to the edge 
of the stud, and the hole is not located in the same sec- 
tion as a cut or notch. Studs located in exterior walls or 
bearing partitions drilled over 40 percent and up to 60 
percent shall be doubled with not more than two succes- 
sive doubled studs bored. See Figures R602.6(1) and 
R602.6(2). 


Exception: Use of approved stud shoes is permitted 
where they are installed in accordance with the man- 
ufacturer's recommendations. 


R602.6.1 Drilling and notching of top plate. Where pip- 
ing or ductwork is placed in or partly in an exterior wall or 
interior load-bearing wall, necessitating cutting, drilling 
or notching of the top plate by more than 50 percent of its 
width, a galvanized metal tie not less than 0.054 inch thick 
(1.37 mm) (16 ga) and 1"/, inches (38 mm) wide shall be 
fastened across and to the plate at each side of the opening 
with not less than eight 10d (0.148 inch diameter) nails 
having a minimum length of 1'/, inches (38 mm) at each 


side or equivalent. The metal tie must extend not less than F^ 


6 inches past the opening. See Figure R602.6.1. 


Exception: Where the entire side of the wall with the 
notch or cut is covered by wood structural panel sheathing. 


R602.7 Headers. For header spans, see Tables R602.7(1), 
R602.7(2) and R602.7(3). 


R602.7.1 Single member headers. Single headers shall be 
framed with a single flat 2-inch-nominal (51 mm) member 
or wall plate not less in width than the wall studs on the top 
and bottom of the header in accordance with Figures 
R602.7.1(1) and R602.7.1(2) and face nailed to the top and 
bottom of the header with 10d box nails (3 inches x 0.128 
inches) spaced 12 inches on center. 


R602.7.2 Rim board headers. Rim board header size, 
material and span shall be in accordance with Table 
R602.7(1). Rim board headers shall be constructed in accor- 
dance with Figure R602.7.2 and shall be supported at each 
end by full-height studs. The number of full-height studs at 
each end shall be not less than the number of studs displaced 
by half ofthe header span based on the maximum stud spac- 
ing in accordance with Table R602.3(5). Rim board headers 
supporting concentrated loads shall be designed in accor- 
dance with accepted engineering practice. 


R602.7.3 Wood structural panel box headers. Wood 
structural panel box headers shall be constructed in accor- 
dance with Figure R602.7.3 and Table R602.7.3. 


R602.7.4 Nonbearing walls. Load-bearing headers are not 
required in interior nonbearing walls. A single flat 2-inch 
by 4-inch (51 mm by 102 mm) member shall be permitted 
to be used as a header in interior nonbearing walls for open- 
ings up to 8 feet (2438 mm) in width if the vertical distance 
to the parallel nailing surface above is not more than 24 
inches (610 mm). For such nonbearing headers, cripples or 
blocking are not required above the header. 


R602.7.5 Supports for headers. Headers shall be sup- 
ported on each end with one or more jack studs or with 
approved framing anchors in accordance with Table 
R602.7(1) or R602.7(2). The full-height stud adjacent to 
each end of the header shall be end nailed to each end of 
the header with four-16d nails (3.5 inches x 0.135 inches). 
The minimum number of full-height studs at each end of a 
header shall be in accordance with Table R602.7.5. 


TABLE R602.3.2 
SINGLE TOP-PLATE SPLICE CONNECTION DETAILS 


CONDITION 


Structures in SDC A-C; and in SDC 
D,, D, and D, with braced wall line 


3" x 6" x 0.036" 


spacing less than 25 feet 


Structures in SDC D,, D, and D,, with 
braced wall line spacing greater than 
or equal to 25 feet 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


3" x 8" x 0.036" 


Corners and intersecting walls 


" 5 Minimum nails : Minimum nails 
Splice plate sizə each side of joint Silos plate size each side of joint 
Р 6) 8а Бох š: (12) 8d box 
galvanized steel plate 1 E p iv galvanized steel plate TAN E dm 
or equivalent (2'/," x 0.113") nails or equivalent (27) x 0.113") nails 
z (9) 8d box ; (18) 8d box 
galvanized steel plate (297 x 0.113") nails galvanized steel plate (2'/," x 0.113") nails 
or equivalent or equivalent 


TOP-PLATE SPLICE LOCATION 


Butt joints in straight walls 


3" x 12" x 0.036" 


3" x 16" x 0.036" 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


WALL CONSTRUCTION 


w TABLE R602.3(2) 
к ALTERNATE ATTACHMENTS ТО TABLE R602.3(1) 


SPACING* OF FASTENERS 
NOMINAL MATERIAL THICKNESS DESCRIPTION” ° OF FASTENER AND LENGTH - 
(inches) (inches) Edges Intermediate supports 
(inches) (inches) 


Wood structural panels subfloor, roof? and wall sheathing to framing and particleboard wall sheathing to framing' 


Барі 1.7 EU Каң. об: 
Up to !/, 


о 


УРИВА Ооо. ПЕРУН ТИТЕ тане ТРЕ ХЕЗ 

Staple 16g. P, Pla apaq Ge Seo 
БЕ Салты ај Пт x 

LC [Г Мы т ПЕЕ Е РЕТ. ЕЕ 
HE RN) 
a ee ae ас СЕЛ. 

— 

4 
4 


||| 


+ 


0.097 - 0.099 Nail 2 / 
Staple 16 ga. 2 


SPACING* OF FASTENERS 
NOMINAL MATERIAL THICKNESS DESCRIPTION* ^ OF FASTENER AND LENGTH т 
(inches) (inches) Edges Body of panel 
(inches) (inches) 


Floor underlayment; plywood-hardboard-particleboard'-fiber-cement" 
Fiber-cement 


с 3d, corrosion-resistant, ring shank nails 3 6 
(finished flooring other than tile) 
Staple 18 ga., "/, long, '/, crown 3 6 
7 (finished flooring other than tile) 
4 


1'/, long x .121 shank x .375 head diameter corrosion-resistant 8 


(galvanized or stainless steel) roofing nails (for tile finish) 


1'/, long, No. 8 x .375 head diameter, ribbed wafer-head screws 
(for tile finish) 


Plywood 


1'/, ring or screw shank nail-minimum 3 
!/, and 5/6 12'/, ва. (0.099") shank diameter 
Staple 18 ga., 7/,, У, crown width 


узу 15 1 
lae Гэ. апа 


1'/, ring or screw shank nail-minimum 
12'/, ga. (0.099") shank diameter 
1!/, ring or screw shank nail-minimum жыр 


ты Harald V, 12'/, ga. (0.099") shank diameter 


Staple T6 ga T7; Ap cram wn 


Hardboard' 


1'/, long ring-grooved underlayment nail ПРЕ а ост ИЯ 
0.200 


А сетепесошей sinker nail tI EMT 
Staple 18 ga., ’/, long (plastic coated) СК GNE UE LI Ww 


Particleboard 


Bm E Е УК 


Staple 18 ga., ’/, long, */ в crown 


° [ering grooved ndersymentnal — | — 6 Гр во 
ли: $ Staple 16 ga., 1'/, long, 7, crown р ее Пе авы 7 
Y е” ПНЕ 1-7 [в [0 

nra Staple 16 ga., 1°/, long, */, crown ЖИН SO OPE OE 


(continued) 
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TABLE R602.3(2)—continued 
ALTERNATE ATTACHMENTS TO TABLE R602.3(1) 
For SI: 1 inch = 25.4 mm. 
a. Nail is a general description and shall be permitted to be T-head, modified round head or round head. 
b. Staples shall have a minimum crown width of "/,,-inch on diameter except as noted. 
c. Nails or staples shall be spaced at not more than 6 inches on center at all supports where spans are 48 inches or greater. Nails or staples shall be spaced at not 
more than 12 inches on center at intermediate supports for floors. 
d. Fasteners shall be placed in a grid pattern throughout the body of the panel. 
e. For 5-ply panels, intermediate nails shall be spaced not more than 12 inches on center each way. 
f. Hardboard underlayment shall conform to CPA/ANSI A135.4 
g. Specified alternate attachments for roof sheathing shall be permitted where the basic design wind speed, V, is less than 130 mph. Fasteners attaching wood 
structural panel roof sheathing to gable end wall framing shall be installed using the spacing listed for panel edges. 
h. Fiber-cement underlayment shall conform to ASTM C1288 or ISO 8336, Category C. 


TABLE R602.3(3) 
REQUIREMENTS FOR WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES*^* 


MINIMUM BASIC DESIGN 
НА PANEL МАН. SPACING ; 
а MINIMUM WOOD NOMINAL | MAXIMUM WALL 8 giro У 
Е. | 22 G a 


PANEL SPAN 


Penetration RATING THICKNESS (inches) Edges Field Wind ка У 


(inches) (inches) (inches o.c.) | (inches o.c. ГЕ 


Eon Е |= 
one 7 24/16 eae лоп» рш моны 
250875 [7 БК ЕНБЕГЕН оа в uo] 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. Panel strength axis parallel or perpendicular to supports. Three-ply plywood sheathing with studs spaced more than 16 inches on center shall be applied with 
panel strength axis perpendicular to supports. 

b. Table is based on wind pressures acting toward and away from building surfaces in accordance with Section R301.2. Lateral bracing requirements shall be in 
accordance with Section R602.10. 

c. Wood structural panels with span ratings of Wall-16 or Wall-24 shall be permitted as an alternate to panels with a 24/0 span rating. Plywood siding rated 16 
о.с. ог 24 o.c. shall be permitted as an alternate to panels with a 24/16 span rating. Wall-16 and Plywood siding 16 o.c. shall be used with studs spaced not 
more than 16 inches on center. 


TABLE R602.3(4) 
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING* 


STUD SPACING 
(inches) 


Where siding is nailed to studs Where siding is nailed to sheathing 


For SI: 1 inch = 25.4 mm. 
a. Wall sheathing not exposed to the weather. If the panels are applied horizontally, the end joints of the panel shall be offset so that four panel corners will not 
meet. Panel edges must be supported. Leave а '/,,-inch gap between panels and nail not less than ?/, inch from panel edges. 


THICKNESS 
(inch) 
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(> TABLE R602.3(5) 
SIZE, HEIGHT AND SPACING OF WOOD STUDS? 
BEARING WALLS 


Maximum spacing Maximum spacing Maximum spacing 
STUD SIZE Laterally where supporting a | where supporting one | where supporting two | Maximum spacing Laterally 
(inches) unsupported |roof-ceiling assembly floor, plus a roof- floors, plus a roof- where supporting unsupported 
stud height? | ora habitable attic | ceiling assembly ora | ceiling assembly or a one floor height? stud height? 
assembly, only habitable attic habitable attic (inches) 
(inches) assembly (inches) assembly (inches) 


Maximum 
spacing 
(inches) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 

a. Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Load-bearing walls shall be sheathed on not less 
than one side or bridging shall be installed not greater than 4 feet apart measured vertically from either end of the stud. Increases in unsupported height are 
permitted where in compliance with Exception 2 of Section R602.3.1 or designed in accordance with accepted engineering practice. 

b. Shall not be used in exterior walls. 

c. A habitable attic assembly supported by 2 x 4 studs is limited to a roof span of 32 feet. Where the roof span exceeds 32 feet, the wall studs shall be increased 
to 2 x 6 or the studs shall be designed in accordance with accepted engineering practice. 


е 


е 
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БЕ = RAFTERS AND CEILING 


ызамен JOISTS ОН APPROVED 
= ROOF TRUSS 


TOP PLATE— 


TOP PLATE SEE DRILLING AND 
NOTCHING PROVISIONS 
SECOND STORY SECTION R602.6.1 
WALL STUD— 
JOIST IS PERMITTED TO SEE DRILLING AND 
BE CUT OH NOTCHED NOTCHING PROVISIONS 
FLOOR JOIST— BETWEEN THESE LIMITS SECTION R602.6 
SEE DRILLING AND 
NOTCHING PROVISIONS 
SECTION R502.8 
BOTTOM PLATE 


©. ЧЫ a со 


BAND JOIST OR 
BLOCKING 
BAND JOIST BOTTOM PLATE 
OR BLOCKING 
SILL PLATE 
4 CRAWL SPACE OR 
8 BASEMENT 
FOUNDATION 
ПИ МА УУ МАУ РА МУ 
PLATFORM FRAMING 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


176 


JOIST NAILED TO 
STUD 


FOR BLOCKING AND 


1 IN. x 4 IN. RIBBON 
BRIDGING—SEE 


CUT INTO STUD— 
SECTION R502.7 SEE SECTION R502.6 
BEARING 
WALL 
LAP JOIST 3 IN. MIN. 
OR SPLICE—SEE 
SECTION R502.6.1 SEE SECTION Н602.8 


FOR FIRE BLOCKING 


SUBFLOOR 
MONOLITHIC 
SLAB-ON-GRADE 
FOUNDATION 
И! 
INTERMEDIATE 
BEARING WALL BALLOON FRAMING 
FIGURE R602.3(1) 


TYPICAL WALL, FLOOR AND ROOF FRAMING 
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STAGGER JOINTS 24 IN. OR 
CUT PLATE TIED WITH 

SINGLE OR DOUBLE 16 GAGE STEEL STRAP. USE SPLICE PLATES 

TOPP SEE SECTION R602.6.1 SEE SECTION R602.3.2 


FULL-HEIGHT STUDS 
ADJACENT TO HEADER 
SEE SECTION 


R602.7.5 
FIREBLOCK AROUND 


PIPE 


SEE TABLES R602.7(1) 
AND R602.7(2) 


JACK STUDS OR 
TRIMMERS 


WALL STUDS 
SEE SECTION R602.3 


SOLID BLOCKING 


FLOOR JOISTS 


FOUNDATION 
CRIPPLE WALL— 
SEE SECTION R602.9 


SILL PLATE 
FOUNDATION 
тк чил Бос клк шс к ШО т WALL STUDS 
1 IN. BY 4 IN. 
DIAGONAL BRACE ANCHOR BOLTS EMBEDDED IN 
LET INTO STUDS FOUNDATION 6 FT. O.C. MAX. 


CORNER AND PARTITION POSTS 


Hs ¿ñ= 28 


APPLY APPROVED SHEATHING OR BRACE 
EXTERIOR WALLS WITH 1 IN. BY 4 IN. BRACES LET 


NOTE: A THIRD STUD AND/OR PARTITION INTERSECTION 

INTO STUDS AND PLATES AND EXTENDING FROM BACKING STUDS SHALL BE PERMITTED TO BE OMITTED 
BOTTOM PLATE TO TOP PLATE, OR OTHER 

THROUGH THE USE OF WOOD BACKUP CLEATS, METAL 
APPROVED METAL STRAP DEVICES INSTALLED IN DRYWALL CLIPS OR OTHER APPROVED DEVICES THAT 
ACCORDANCE WITH THE MANUFACTURER'S WILL SERVE AS ADEQUATE BACKING FOR THE FACING 
SPECIFICATIONS. SEE SECTION R602.10. 

MATERIALS. 

For SI: | inch = 25.4 mm, 1 foot = 304.8 mm. 
FIGURE R602.3(2) 


FRAMING DETAILS 
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Ew 
SS 


BORED HOLE MAX. 
DIAMETER 40 PERCENT 
OF STUD DEPTH 


STUD 


5/4 IN. MIN. TO EDGE 


8/y IN. MIN. ТО EDGE A 


NOTCH MUST NOT EXCEED 25 
PERCENT OF STUD DEPTH 


BORED HOLES SHALL NOT BE 
LOCATED IN THE SAME CROSS 
SECTION OF CUT OR NOTCH IN 
STUD 


IF HOLE IS BETWEEN 40 PERCENT AND 

60 PERCENT OF STUD DEPTH, THEN STUD 
MUST BE DOUBLE AND NO MORE THAN TWO 
SUCCESSIVE STUDS ARE DOUBLED AND SO 
BORED 


For SI: | inch = 25.4 mm. 
| | Note: Condition for exterior and load-bearing walls. 


FIGURE R602.6(1) 
NOTCHING AND BORED HOLE LIMITATIONS FOR EXTERIOR WALLS AND BEARING WALLS 
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TOP PLATES 1| 
SS 


BORED HOLE MAX. 
DIAMETER 60 PERCENT 
OF STUD DEPTH 


5/ IN. MIN. TO EDGE 
5/8 IN. MIN. TO EDGE 


NOTCH MUST NOT EXCEED 
40 PERCENT OF STUD DEPTH 


BORED HOLES SHALL NOT BE 


AT LOCATED IN THE SAME CROSS 
SECTION OF CUT OR NOTCH IN 
STUD 


For SI: 1 inch = 25.4 mm. 


FIGURE R602.6(2) 
NOTCHING AND BORED HOLE LIMITATIONS FOR INTERIOR NONBEARING WALLS 


EXTERIOR OR BEARING WALL 


16 GAGE (0.054 IN.) AND 1.5 IN. WIDE 
METAL TIE FASTENED ACROSS AND 
TO THE PLATE AT EACH SIDE OF THE 
NOTCH WITH 8-10d NAILS EACH SIDE 


NOTCH GREATER THAN 50 
PERCENT OF THE PLATE WIDTH 


TOP PLATES 


ы For SI: 1 inch = 25.4 mm. 


FIGURE R602.6.1 
TOP PLATE FRAMING TO ACCOMMODATE PIPING 
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TABLE R602.7(1) 
GIRDER SPANS? AND HEADER SPANS* FOR EXTERIOR BEARING WALLS 
(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir? and required number of jack studs) 


GROUND SNOW LOAD (psf)* 


[С = Б — 77 700 OX Т [| уза ыы 


Building width‘ (feet) 


Sa [Spr ЊЕ [Spr вв њи [Spar КЕ [Sar ЕШЕЕСІ [wr] 

ШЕЛ ЕЛЕНЕСЕНЕЛЕНЕЗЛІНШЕЛЕЛЕЛЕНЕЛЕНЕЛЕЛЕЛЕН 

MEI - 2x8 ZR 1 | 2 | 3-11 | 11 EXE. УУ ЛЕЛЕ 10 С [эле] 10 ЕЕ -6 E 

ЕЛ КІЛЕНЕСЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕН 

Da par p2 [ss а per | Te [2 авз puts 1512 T9 2 [| 3 | 
E Чы: 


GIRDERS AND 
HEADERS 
SUPPORTING 


эх [ж [r [эг |: | [түз т [зе [т pesto [20] 2 | 
CACCE ЕПИНЕЛЕНЕЗЕНЕЛЕНЕЦЕН 
за рае раға а аә аза раза 
EXIIEIENCJEREJENEIENEENCUENEJENEIEREEN 
[ах per > [sr | 2 [em 2 [oo] 2 [en 2 [so | 2 [so | 2 [2 | 2 [52 | 
[sss [ss [т pro | i [er | i [в [т [8 r [ss 12 | та | зе 2 аа | 
зао ps r [er т [3 [2 || D 2 [вз [з ве етра |] 2 | 
axa [2 [3 per 2 [s| 2 qus 2 | вв | 2 [74 | 2 pes a [79 | 2 [86 | | 
Салхв fon] + [er [т [rots [94 | а | s| [ъз [т T8 [3 D | | 
Pazar fen] pen [3 pe [3 Dr | ве [3 [2 | [oo] C [22 | 2 Геј“ 
жаз pss [1 pis [3 [em | 2 [eo] (C peo 2 [ss [2 [тт [вт 2 e 
Fe [s | 1 [or | 2 22 [2 159 | 2 T2 [2 [29 12 ја» [ 2 22 [2 | но] 2 | 
Dies fer] > [зз | 2 [29 [2 [9]2 [59 [2 2813 [ss] 2 129 2 [a] | 
[тах [enr 2 [9o [2 [53 [5 fee]? [58 [2-9 | s [zr [2 [ээ [э [| | 
ЕЕ И ЕЕ С Е ОС [so] fea] т fools [в [т [а [1 fools | 
22е [eo] [зэ [3 3 [2 [55] i [58 а зоа [зт И БЕЈ ЕЛИ [з 17] 
ЕЗІІНЕСЕШЕІСЛЕНЕЗІЕЕЛЕНЕСЛЕНЕЛЕНЕЛЕНЕШЕНЕЛЕН 
[зз [2 [ss [2 [es 2 fos]? [зз [2 Таз а [sr | 2 [aol [жт 
pax | ве | 2 [es | 2 [58 | 2 | тој 2 [62 | 2 [so 2 [22 | 2 | s= | 2 [ols | 
эа [28 [1 [eo [3 E89 2 о а [58 2-602 је | E | = ае 2] 
Ganja pre | 2 per p p] реа [зт[ 2 [ss | 2 189 | 2 | 2] | 
заа pes > [es [2 [72 [2 [9| 2 | тв [2 [672 || 2 T8 | 2 | er | 2] 
[к [eo | 1 [en 3 [era [e а [6 | [ss]? 175] [sys зо |> | 
Fere fost 1 es 3 [rota [os i [nr [3 Геза [99 3 [09 [2 вора 
[sa paa 1 [ss [2 | ва | 2 |пај 2 Ten 2-7 | 2 T] 2 T8 | 2 [ro] | 
ea pap fos [oferta ЕС ЗИ ЕЕ Е ЕВЕ ШЕИ 
Lass [55 [2 po 2 25 НЕЛИ ЕС 2 [28 [2-23 12 12212 125 2 [223 | 
EIAEGENEJENCIIENESERESENEJEN 

„аза |s| peo [3 D [3 [eo] э |» [3 [зз ает |з эв 
„зена Е па | пао за | а | пе || ај |] 
Сэ: [ea] п [5 | = [2o | 2 | 1 [32] 2 [28 | 2 [so] 1 [59 [2 ае | 
Газа [se [2 [es | 2 D | 2 |s2 | 2 [59 | за а ею 2 [> 
meeeperprpeprpeprperpeprpeprpeprpepz pp] 
axe ps a prz pen D] 2 ЕЕ 2 [es НЕЛИ СЕЈ | рэза sls | 
заа ет зза аза ва зе га реа еа рава рео 
projel [e | = [8 [2 [зз [9 з D9 2 [зз || = [el | 
ата [за | = | 1 | 2 [er зоа [7o |? [9o | еа [87 [2 [58 5 
аа | во | 1 [era [9 [2 [тз | [52] 2 [eo]? T | эз [2 ата 
[2х6 [se | | та [2 [er | 2 [eo] 1 [9 [2 [зэ | 2 [sa | т [вз | = [5512] 
[хз [ra] 2 [se 2 |72 | 2 pes 2 | во | 2 fol? 199] 2 [22 | 2 16512] 


(continued) 


Roof and ceiling 
HEADER, 


— 


ROOF AND CEILING 


Roof, ceiling 
and one center- 
bearing floor 


ROOF, CEILING AND 
ONE FLOOR 
(CENTER BEARING) 


Roof, ceiling 
and one clear- 
span floor 


ROOF, CEILING AND 
ONE FLOOR 
(CLEAR SPAN) 
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- TABLE R602.7(1)—continued 
GIRDER SPANS* AND HEADER SPANS“ FOR EXTERIOR BEARING WALLS 


(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and зргисе-рте-Яг? and required number of jack studs) 
GROUND SNOW LOAD (psf)* 


GIRDERS AND 
HEADERS Building width‘ (feet) 


Брат RUF врат Ке [Span] WU [Spas RUF [Sur bs 
| пазе [28 2 [21 2 [rol 2 | 27 [2 [29 [2 | пе | = [25 | 2 | 
ТЕЕНЕЛЕНЕЛЕНЕЛЕНШЕЛЕНЕЛЕНЕН 
паа әз эз рэта ее э атра эсга раз эз 
pears pap Е ОЕ ЕС ОИ ЕО Е ОЕ a 

Е И Е Е fa Е ВИ ЕС ЗЕ ОЗ Е ЕЕ ЗИ ЕСИ ВЕ 
pane Paps afe ЕСО fools aa НЕЕ ИЕ 
[22x [eo [2 [55 | = [6 [2 [зз 2 fs? [s| э | ss | 2 [эз | | 
ЕСІНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕС ЕНЕЛЛЕНЕЛЕНЕС 
mafa fa felfe КЕШ 
ЕСІЛЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕШІСЛЕНЕЛЕШЕЛЕНЕЛЕН 

TF 
Ki 
EX 


Roof, ceiling 
and two center- 
bearing floors 


9 
© 


ЕЕШЕГШЕНЕЛЕНЕНЕНЕКИСТЕНЕТЕ ; 
Сека з [зә [тыг e Е a a e ЕЛВЕ С 2 
rests pats a] 
ЕЛЕНЕ 

ЖА ЕСЕ 


ROOF, CEILING AND 
TWO FLOORS 
(CENTER BEARING) 


A 


| 42x10 | &8 | 1 |60) 2 [502 |83| 2 | 66 | 
|42*12 [102| 2 [sa| 2 [6105 2 |98) 2 |74) 
[12x6|23| 2 | fo | 2 | 15. |-2 [22 | 2 | | 
| 22x4 |23 | 1 | 18 | 1 |14| 1 |23|1 |14) 
| 22x6 |34 | 1 |26| 2 |22| 2 |34| 2 | 26 | 
Roof, ceiling, 
БР [zen [si] > [+6] 3 [39 [3 sale [48 [ 3 39 [3 [ss] 2 | ; 
ЕЕ Е | [oops | зе | 2 || 2 |e? [os] eps]? заа а 
ontel te o a e [эг Г Гез [эз 
ЕСІЛЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕ: 
КЕСЕКІЕНЕСЕНЕЛЕЛІСІНБІЕСІНЕЕЛЕНЕІЕНЕЛЕЯЕЛЕН 
roemen | 42x10 |73| 2 |56| 2 ај 2 |73| 2 [56| 2 |48| 2 |70| 2 | ss] 2 |47) 2 | 
оо ЕЛТІЗЕЛЕШЕЛЕЙЕЗЕРЗ ЕЗ вој 2 | бај а јаз ј а |] з | за | 5 
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. 
a. Spans are given in feet and inches. 
b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine, and spruce-pine-fir. 
c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 
d. NJ = Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 
approved framing anchor attached to the full-height wall stud and to the header. 
. Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf. 
f. Spans are calculated assuming the top of the header or girder is laterally braced by perpendicular framing. Where the top of the header or girder is not laterally 


braced (for example, cripple studs bearing on the header), tabulated spans for headers consisting of 2 x 8, 2 x 10, or 2 x 12 sizes shall be multiplied by 0.70 or 
the header or girder shall be designed. 


=> 


TE: 
$ 
оо 
fe 


o 
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TABLE R602.7(2) 
GIRDER SPANS* AND HEADER SPANS? FOR INTERIOR BEARING WALLS 
(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir? and required number of jack studs) 


с 
HEADERS AND BUILDING Width’ (feet) 
GIRDERS 
SUPPORTING 


2-2 x 4 


te 
A 
= 


ы Кс 
| A 
ко | кю 


12 


22 


| 


N| N 
: 
1 ' 
сл 
" 


One floor only 


o 
сја 
vl S|? 

Е 
+ | = 
N| N| N 


3-2 x 12 


үш 
+ 
і 
+ 
сл 
о 


3-2x 10 


N 
N 


4-2 x 10 


4-2 x 12 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 

a. Spans are given in feet and inches. 

b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine, and spruce-pine-fir. 

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 

d. NJ = Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 
approved framing anchor attached to the full-height wall stud and to the header. 

e. Spans are calculated assuming the top of the header or girder is laterally braced by perpendicular framing. Where the top of the header or girder is not laterally 
braced (for example, cripple studs bearing on the header), tabulated spans for headers consisting of 2 x 8, 2 x 10, or 2 x 12 sizes shall be multiplied by 0.70 or 
the header or girder shall be designed. 


a 
сл 
| 
p 
[o 
ко 


TABLE R602.7(3) 
GIRDER AND HEADER SPANS? FOR OPEN PORCHES 
(Maximum span for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir^) 


SUPPORTING ROOF 
GROUND SNOW LOAD (psf) 


к“... Кое...“ “он мат s 1 oc! 


DEPTH OF PORCH: (feet) 


ВЕНИ ск Ta ИН ТР жет урин јок 11 cos Pe - oben 4 
ШОО | m4 | 54 | w4 | 77 | зе | “| 
| зала | 3e Ге | а Ге | 3e: | з | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

а. Spans are given in feet and inches. 

b. Tabulated values assume No. 2 grade lumber, wet service and incising for refractory species. Use 30 psf ground snow load for cases in which ground snow 
load is less than 30 psf and the roof live load is equal to or less than 20 psf. 

c. Porch depth is measured horizontally from building face to centerline of the header. For depths between those shown, spans are permitted to be interpolated. 


SUPPORTING FLOOR 
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A 


TOP PLATE 


CRIPPLE 


PLATE TO HEADER 
CONNECTION IN 
ACCORDANCE WITH 
SECTION R602.7.1 


JACK STUD 


FIGURE R602.7.1(1) 
SINGLE-MEMBER HEADER IN EXTERIOR BEARING WALL 


NO RIM BOARD HEADER SPLICES 
WITHIN THE HEADER SPAN 


SINGLE-PLY OR TWO-PLY RIM 
BOARD HEADER AS REQUIRED 


JOIST HANGER REQUIRED OUTSIDE 
OF HEADER SPAN WHERE JOIST END 
BEARING LENGTH IS «177 INCHES 


RIM BOARD HEADER 
END OR SPLICE 

6 INCHES PAST OUTER 
FULL HEIGHT STUD 


ONE OR MORE FULL 
HEIGHT STUDS PER 
SECTION R602.7.2 


For SI: 25.4 mm = 1 inch. 


FIGURE R602.7.2 
RIM BOARD HEADER CONSTRUCTION 
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TOP PLATE 


PLATE TO HEADER 
CONNECTION IN 
ACCORDANCE WITH 
SECTION R602.7.1 


JACK STUD 


FIGURE R602.7.1(2) 
ALTERNATIVE SINGLE-MEMBER HEADER WITHOUT CRIPPLE 


JOIST HANGER REQUIRED AT ENDS OF ALL 
JOISTS WITHIN THE HEADER SPAN 


CRIPPLE 
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TABLE R602.7.3 4 \ 


MAXIMUM SPANS FOR WOOD STRUCTURAL PANEL ВОХ HEADERS* = 


b HEADER DEPTH HOUSE DEPTH (feet) 
HEADER CONSTRUCTION (inches) 


Wood structural panel-one side 
Wood structural panel-both sides 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
| | а. Spans are based on single story with clear-span trussed roof or two story with floor and roof supported by interior load-bearing walls. 
b. See Figure R602.7.3 for construction details. 


CRIPPLE: TOP PLATE? 


BOTTOM PLATE? 


= DEPTH 


STRENGTH AXIS 


HEADER SPAN STRUCTURAL 
Ds PANEL? 5 • 9 IN. OR 
ORUM 15 IN. 
INSULATION AS 
REQUIRED 


SECTION 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 

NOTES: 

a. The top and bottom plates shall be continuous at header location. 

b. Jack studs shall be used for spans over 4 feet. 

c. Cripple spacing shall be the same as for studs. 

d. Wood structural panel faces shall be single pieces of '*/,,-inch-thick Exposure 1 (exterior glue) or thicker, installed on the interior or exterior or both sides о 
the header. 

е. Wood structural panel faces shall be nailed to framing and cripples with 8d common or galvanized box nails spaced 3 inches on center, staggering alternat 
nails '/, inch. Galvanized nails shall be hot-dipped or tumbled. 


FIGURE R602.7.3 
TYPICAL WOOD STRUCTURAL PANEL BOX HEADER CONSTRUCTION d 
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TABLE R602.7.5 
MINIMUM NUMBER OF FULL-HEIGHT STUDS 
AT EACH END OF HEADERS IN EXTERIOR WALLS* 


BASIC DESIGN WIND SPEED V (mph) 
MAXIMUM AND EXPOSURE CATEGORY 
HEADER SPAN « 140 mph, Exposure B 
"is зен i» ди s 
< 130 mph, Exposure C 


1 
1 
1 
2 
2 
2 
2 
2 


For SI: 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 

a. For header spans between those given, use the minimum number of full- 
height studs associated with the larger header span. 

b. The tabulated minimum number of full-height studs is applicable where 
jack studs are provided to support the header at each end in accordance with 
Table R602.7(1). Where a framing anchor is used to support the header in 
lieu of a jack stud in accordance with Note d of Table R602.7(1), the 
minimum number of full-height studs at each end of a header shall be in 
accordance with requirements for wind speeds, V < 140 mph, Exposure B. 


R602.8 Fireblocking required. Fireblocking shall be pro- 
vided in accordance with Section R302.11. 


R602.9 Cripple walls. Foundation cripple walls shall be 
framed of studs not smaller than the studding above. Where 
exceeding 4 feet (1219 mm) in height, such walls shall be 
framed of studs having the size required for an additional story. 


Exterior cripple walls with a stud height less than 14 
inches (356 mm) shall be continuously sheathed on one side 
with wood structural panels fastened to both the top and bot- 
tom plates in accordance with Table R602.3(1), or the cripple 
walls shall be constructed of solid blocking. 


Cripple walls shall be supported on continuous foundations. 


R602.10 Wall bracing. Buildings shall be braced in accor- 
dance with this section or, when applicable, Section R602.12. 
Where a building, or portion thereof, does not comply with 
one or more of the bracing requirements in this section, those 
portions shall be designed and constructed in accordance with 
Section R301.1. 


R602.10.1 Braced wall lines. For the purpose of deter- 
mining the amount and location of bracing required in 
each story level of a building, braced wall lines shall be 
designated as straight lines in the building plan placed in 
accordance with this section. 


R602.10.1.1 Length of a braced wall line. The length 
of a braced wall line shall be the distance between its 
ends. Тһе end of a braced wall line shall be the intersec- 
tion with a perpendicular braced wall line, an angled 
braced wall line as permitted in Section R602.10.1.4 or 
an exterior wall as shown in Figure R602.10.1.1. 


R602.10.1.2 Offsets along a braced wall line. Exte- 
rior walls parallel to a braced wall line shall be offset 
not more than 4 feet (1219 mm) from the designated 
braced wall line location as shown in Figure 
R602.10.1.1. Interior walls used as bracing shall be off- 
set not more than 4 feet (1219 mm) from a braced wall 
line through the interior of the building as shown in 
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Figure R602.10.1.1. Where all of the braced wall pan- 
els along a braced wall line occur within a single line, 
the braced wall line shall be located at the aligned 
braced wall panels, and an offset of the braced wall 
line is not permitted. 


R602.10.1.3 Spacing of braced wall lines. The spac- 
ing between parallel braced wall lines shall be in accor- 
dance with Table R602.10.1.3. Intermediate braced 
wall lines through the interior of the building shall be 
permitted. 


R602.10.1.4 Angled walls. Any portion ofa wall along a 
braced wall line shall be permitted to angle out of plane 
for a maximum diagonal length of 8 feet (2438 mm). 

Where the angled wall occurs at a corner, the length of 
the braced wall line shall be measured from the pro- 
jected corner as shown in Figure R602.10.1.4. Where the 
diagonal length is greater than 8 feet (2438 mm), it shall 
be considered to be a separate braced wall line and shall 
be braced in accordance with Section R602.10.1. 


R602.10.2 Braced wall panels. Braced wall panels shall 
be full-height sections of wall that shall not have vertical 
or horizontal offsets. Braced wall panels shall be con- 
structed and placed along a braced wall line in accordance 
with this section and the bracing methods specified in Sec- 
tion R602.10.4. 


R602.10.2.1 Braced wall panel uplift load path. The 
bracing lengths in Table R602.10.3(1) apply only when 
uplift loads are resisted in accordance with Section 
R602.3.5. 


R602.10.2.2 Locations of braced wall panels. A 
braced wall panel shall begin within 10 feet (3810 mm) 
from each end of a braced wall line as determined in 
Section R602.10.1.1. The distance between adjacent 
edges of braced wall panels along a braced wall line 
shall be not greater than 20 feet (6096 mm) as shown in 
Figure R602.10.2.2. 


R602.10.2.2.1 Location of braced wall panels in 
Seismic Design Categories D,, D, and D,. Braced 
wall panels shall be located at each end of a braced 
wall line. 


Exception: Braced wall panels constructed of 
Method WSP or BV-WSP and continuous 
sheathing methods as specified in Section 
R602.10.4 shall be permitted to begin not more 
than 10 feet (3048 mm) from each end of a 
braced wall line provided that each end complies 
with one of the following: 


1. A minimum 24-inch-wide (610 тт) panel 
for Methods WSP, CS-WSP, CS-G and 
CS-PF is applied to each side of the build- 
ing corner as shown in End Condition 4 of 
Figure R602.10.7. 


2. The end of each braced wall panel closest 
to the end of the braced wall line shall have 
an 1,800 Ib (8 kN) hold-down device fas- 
tened to the stud at the edge of the braced 
wall panel closest to the corner and to the 
foundation or framing below as shown in 
End Condition 5 of Figure R602.10.7. 
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BWLA SPACING BW. В SPACING BWLC 


BW. 1 
—— 
| 


END OF BUILDING 


NO BRACED WALL LINE; + 
ROOF AND FLOOR BEAR | 
AT SAME ELEVATION 


SPACING 
ETWEE 
BWL 1-3 


BWL 1 AND 


PACING BETWEEN 


BUILDING s 
= 


Ке 


END OF 


ВУ. 3 


| NOTE: IN THE ABSENCE OF A 


l 
| | | 
BRACED WALL LINE, BWL A, B, | | | 
CSHALLENDATEXTERIOR WALL ! ! ! 
= | | | 
са А. -É Ew. О АЙ г... 4 
TYPICAL BRACED WALL PLAN TYPICAL UPPER FLOOR BRACED WALL PLAN 


For SI: 1 foot = 304.8 mm. 


FIGURE R602.10.1.1 
BRACED WALL LINES 


TABLE R602.10.1.3 
BRACED WALL LINE SPACING 


BRACED WALL LINE SPACING CRITERIA 
APPLICATION CONDITION BUILDING TYPE 
Maximum Spacing Exception to Maximum Spacing 


Basic design 
k 4 wind speeds, И, Detached, 
Wind bracing 100 mph towiliogse 60 feet None 
to с 140 mph 


SDCA-C Use wind bracing 
SDCA-B Use wind bracing 


Up to 50 feet when length of required bracing per 
SDC C Townhouse 35 feet Table R602.10.3(3) is adjusted in accordance with 
Table R602.10.3(4). 


енмесе Detached, Up to 35 feet to allow for a single room not to exceed 
SDC D, Dj; D; townhouses, one- 25 feet 900 square feet. Spacing of all other braced wall lines 


shall not exceed 25 feet. 


реке Up to 35 feet when length of required bracing per 
SDC D, D,, D, i e 25 feet Table R602.10.3(3) is adjusted in accordance with 
Table R602.10.3(4). 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 т>, 1 mile per hour = 0.447 m/s. 


and two-story only 
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BRACED WALL LINE 1 


PROJECTED 
CORNER --4-|”- PROJECTED LENGTH OF BRACING  —— 

N 
ш 
= 
- 
^ NOTE: IF THE DIAGONAL WALL IS GREATER 
5 THAN 8 FEET LONG, THEN IT MUST BE TREATED 
ја AS A SEPARATE BRACED WALL LINE 
5 
ta 


= 


For SI: 1 foot = 304.8 mm. 


FIGURE R602.10.1.4 
ANGLED WALLS 


| 20 FT. MAX. | | pe FT. MAX. 


BWL2 BWL 1 


20 FT. MAX. 


NOTE: CONTINUOUS 
SHEATHING METHODS 
REQUIRE ALL FRAMED 
PORTIONS OF THE BRACED 
WALL LINE TO BE SHEATHED 


W For SI: 1 foot = 304.8 mm. 


FIGURE R602.10.2.2 
LOCATION OF BRACED WALL PANELS 
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R602.10.2.3 Minimum number of braced wall pan- 
els. Braced wall lines with a length of 16 feet 
(4877 mm) or less shall have not less than two braced 
wall panels of any length or one braced wall panel 
equal to 48 inches (1219 mm) or more. Braced wall 
lines greater than 16 feet (4877 mm?) shall have not less 
than two braced wall panels. 


R602.10.3 Required length of bracing. The required 
length of bracing along each braced wall line shall be 
determined as follows: 


1. АП buildings in Seismic Design Categories А and B 
shall use Table R602.10.3(1) and the applicable 
adjustment factors in Table R602.10.3(2). 


2. Detached buildings in Seismic Design Category C 
shall use Table R602.10.3(1) and the applicable 
adjustment factors in Table R602.10.3(2). 


3. Townhouses in Seismic Design Category C shall use 
the greater value determined from Table 
R602.10.3(1) or R602.10.3(3) and the applicable 
adjustment factors in Table R602.10.3(2) or 
R602.10.3(4), respectively. 


4. All buildings in Seismic Design Categories D,, D, 
and D, shall use the greater value determined from 
Table R602.10.3(1) or R602.10.3(3) and the appli- 
cable adjustment factors in Table R602.10.3(2) or 
R602.10.3(4), respectively. 


Only braced wall panels parallel to the braced wall line 
shall contribute toward the required length of bracing of 
that braced wall line. Braced wall panels along an angled 
wall meeting the minimum length requirements of Tables 
R602.10.5 and R602.10.5.2 shall be permitted to contrib- 
ute its projected length toward the minimum required 
length of bracing for the braced wall line as shown in Fig- 
ure R602.10.1.4. Any braced wall panel on an angled wall 
at the end of a braced wall line shall contribute its pro- 
jected length for only one of the braced wall lines at the 
projected corner. 


Exception: The length of wall bracing for dwellings in 
Seismic Design Categories D,, D, and D, with stone or 
masonry veneer installed in accordance with Section 
R703.8 and exceeding the first-story height shall be in 
accordance with Section R602.10.6.5. 


R602.10.4 Construction methods for braced wall pan- 
els. Intermittent and continuously sheathed braced wall 
panels shall be constructed in accordance with this section 
and the methods listed in Table R602.10.4. 


R602.10.4.1 Mixing methods. Mixing of bracing 
methods shall be permitted as follows: 


l. Mixing intermittent bracing and continuous 
sheathing methods from story to story shall be 
permitted. 
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2. Mixing intermittent bracing methods from 
braced wall line to braced wall line within a story 
shall be permitted. 


3. Mixing intermittent bracing and continuous 
sheathing methods from braced wall line to 
braced wall line within a story shall be permitted 
in regions within Seismic Design Categories A, B 
and C where the basic design wind speed is less 
than or equal to 130 mph (58 m/s). 


4. Mixing intermittent bracing methods along a 
braced wall line shall be permitted in Seismic 
Design Categories A and B, and detached dwell- 
ings in Seismic Design Category C, provided 
that the length of required bracing in accordance 
with Table R602.10.3(1) or R602.10.3(3) is the 
highest value of all intermittent bracing methods 
used. 


5. Mixing of continuous sheathing methods CS- | 
WSP, CS-G and CS-PF along а braced wall line 
shall be permitted. Intermittent methods ABW, 
PFH and PFG shall be permitted to be used along 
a braced wall line with continuous sheathed 
methods, provided that the length of required 
bracing for that braced wall line is determined in 
accordance with Table R602.10.3(1) or 
R602.10.3(3) using the highest value of the brac- 
ing methods used. 


6. In Seismic Design Categories A and B, and for | 
detached one- and two-family dwellings in Seis- 
mic Design Category C, mixing of intermittent 
bracing methods along the interior portion of a 
braced wall line with continuous sheathing meth- 
ods CS-WSP, CS-G and CS-PF along the exterior 
portion of the same braced wall line shall be рег- 
mitted. The length of required bracing shall be 
the highest value of all intermittent bracing meth- 
ods used in accordance with Table R602.10.3(1) 
or R602.10.3(3) as adjusted by Tables 
R602.10.3(2) and R602.10.3(4), respectively. 
The requirements of Section R602.10.7 shall 
apply to each end of the continuously sheathed 
portion of the braced wall line. 


R602.10.4.2 Continuous sheathing methods. Con- 
tinuous sheathing methods require structural panel 
sheathing to be used on all sheathable surfaces on one 
side of a braced wall line including areas above and 
below openings and gable end walls and shall meet 
the requirements of Section R602.10.7. 
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Ж TABLE R602.10.3(1) 
BRACING REQUIREMENTS BASED ON WIND SPEED 
EXPOSURE CATEGORY B 
30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE* 
2 BRACED WALL LINES 
Basic Methods 
Braced Wall Line DWB, WSP, SFB, Methods 


речи а Story Location Spacing* Method LIB^ Method GB PBS, PCP, HPS, | CS-WSP, CS-G, 
peed, BV-WSP, ABW, PFH, 


(mph) PFC, CS-SFB 


^3. 


(continued) 
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TABLE R602.10.3(1) ~ 


BRACING REQUIREMENTS BASED ON WIND SPEED e 


EXPOSURE CATEGORY B 
30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE* 
2 BRACED WALL LINES 
Basic Methods 
Design Wind Braced Wall Line DWB, WSP, SFB, Methods 
Story Location Spacing* PBS, PCP, HPS, CS-WSP, CS-G, 
BV-WSP, ABW, PFH, CS-PF 


(feet) 
PFC, CS-SFB 


(continued) 
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A TABLE R602.10.3(1)—continued 
BRACING REQUIREMENTS BASED ON WIND SPEED 


EXPOSURE CATEGORY B 

30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 

10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE* 

2 BRACED WALL LINES 

Methods 
Basic Design Braced Wall Line DWB, WSP, SFB, Methods 
Wind Speed, V Story Location Spacing* Method LIB^ Method GB PBS, PCP, HPS, CS-WSP, CS-G, 
BV-WSP, ABW, PFH, CS-PF 


(mph) 
PFG, CS-SFB 


a 


(continued) 


e 
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TABLE R602.10.3(1)—continued 
BRACING REQUIREMENTS BASED ON WIND SPEED ^ 


EXPOSURE CATEGORY B 

30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE* 

2 BRACED WALL LINES 


Methods 
Basic Design Braced Wall Line DWB, WSP, SFB, Methods 
Wind Speed, V Story Location Spacing* PBS, PCP, HPS, CS-WSP, CS-G, 
(mph) (feet) BV-WSP, ABW, PFH, CS-PF 
PFG, CS-SFB 


é Ë 


x ЕД 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 

NP = Not Permitted. 

a. Linear interpolation shall be permitted. 

b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior sheathing or 
Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches. 

c. Where three or more parallel braced wall lines are present and the distances between adjacent braced wall lines are different, the average dimension shall be 
permitted to be used for braced wall line spacing. 
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TABLE R602.10.3(2) 
WIND ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING 


ADJUSTMENT 
ITEM FACTOR?’ 
NUMBER ADJUSTMENT BASED ON| STORY/SUPPORTING CONDITION [multiply length from |APPLICABLE METHODS 
Table R602.10.3(1) by 


this factor] 


One-story 
structure 


Two-story 
structure 


Exposure category? 


Three-story 
structure 


1.00 
1.20 
1.50 
1.00 
1 1.30 
1.60 
1.00 
1.40 
1.70 
с 5 feet 
10 feet 
Roof only 15 feet 
20 feet 
€ 5 feet 
2 Roof eave-to-ridge Roof + 1 floor Med АП methods 
height 15 feet 
20 feet 
< 5 feet 0.90 
Roof + 2 floors 1090 = 
15 feet 1.10 
20 feet Not permitted 
8 feet А 
в -— 9 feet А 
3 ба "Ee Y Any story 10 feet j 
11 feet : 
12 feet й 
2 д 
Number of braced wall 3 у 
4 lines (per plan Any story 
cae direction) oM 4 / 
25 Р 
EET MM 


B 
C 
D 
B 
С 
р 
B 
C 
D 


Fastened to the end studs of 
Additional 800-pound Top st nl each braced wall panel and to 0.80 DWB, WSP, SFB, 
hold-down device кр мо өн the foundation or framing ° PBS, PCP, HPS 
below 


DWB, WSP, SFB, 
1.40 PBS, PCP, HPS, CS- 
WSP, CS-G, CS-SFB 


4 inches o.c. at panel edges, 
Gypsum board including top and bottom 
fastening забни plates, and all horizontal Oy 48 
joints blocked 


Horizontal blocking Any story Horizontal block is omitted . WSP,CS-WSP 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.48 N. 

a. Linear interpolation shall be permitted. 

b. The total adjustment factor is the product of all applicable adjustment factors. 

c. The adjustment factor is permitted to be 1.0 when determining bracing amounts for intermediate braced wall lines provided the bracing amounts on adjacent 
braced wall lines are based on a spacing and number that neglects the intermediate braced wall line. 

d. The same adjustment factor shall be applied to all braced wall lines on all floors of the structure, based on the worst-case exposure category. 


Omitted from inside face of 
braced wall panels 


Interior gypsum board 


finish (or equivalent) Any story 


2021 OREGON RESIDENTIAL SPECIALTY CODE 193 


WALL CONSTRUCTION 


TABLE R602.10.3(3) (~ 
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY 


SOIL CLASS D^ 


WALL HEIGHT = 10 FEET 
10 PSF FLOOR DEAD LOAD MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
15 PSF ROOF/CEILING DEAD LOAD 


BRACED WALL LINE SPACING < 25 FEET 


Methods Methods 
Braced Wall Line Methods 
Era Story Location Length Method LIB* Method ов |0%8, 58, pos p "C CS-WSP, 
"y (feet): pere рана |CS-G, CS-PF 


REQUIRED ALONG EACH BRACED WALL LINE*' 


2:5 
5.0 
To 


c 
(townhouses only) 


10 
20 
30 
8 40 
50 
10 
20 
30 
40 
50 
10 
20 
30 
40 
50 
10 
20 
30 
е 40 
50 
10 
20 
30 
40 
50 
10 
20 
30 
40 
50 


(continued) 
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TABLE R602.10.3(3)—continued 
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY 
SOIL CLASS D* 
WALL HEIGHT = 10 FEET 
10 PSF FLOOR DEAD LOAD 
15 PSF ROOF/CEILING DEAD LOAD 
BRACED WALL LINE SPACING < 25 FEET 


Methods 
‘ Braced Wall Line Methods 
ee Story Location Length Method ив“ Method GB | DWB, STB, CS-WSP, 
оу (feet)° нез сек» CS-G, CS-PF 


MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
REQUIRED ALONG EACH BRACED WALL LINE*‘ 


Cripple wall below 
one- or two-story dwelling 


NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
е NP 
NP 
NP 
NP 
NP 
NP 
NP 
D. NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 


For SI: 1 inch 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

NP = Not Permitted. 

a. Linear interpolation shall be permitted. 

b. Wall bracing lengths are based on a soil site class “D.” Interpolation of bracing length between the S, values associated with the seismic design categories 
shall be permitted when a site-specific S,, value is determined in accordance with Section 1613.2 of the Building Code. 

c. Where the braced wall line length is greater than 50 feet, braced wall lines shall be permitted to be divided into shorter segments having lengths of 50 feet or 
less, and the amount of bracing within each segment shall be in accordance with this table. 

d. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior sheathing or 
Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches. 

e. Methods РЕС and CS-SFB do not apply in Seismic Design Categories D,, D, and D,. 

f. Where more than one bracing method is used, mixing methods shall be in accordance with Section R602.10.4.1. 
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TABLE R602.10.3(4) A 
SEISMIC ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING ғ” 


ADJUSTMENT 
FACTOR? 
ADJUSTMENT [Multiply length | APPLICABLE 
BASED ON STORY CONDITION from Table METHODS 
R602.10.3(3) by this 
factor] 


Story height < 10 feet 1.0 
1 : Any sto 

Braced wall line < 35 feet 1.0 

spacing, townhouses Any story 235 

in SDC C > 35 feet and < 50 feet 1.43 

Braced wall line 7 25 feet and с 30 feet 12 
spacing, in Any sto 

e р, D. D; DET > 30 feet and < 35 feet 14 АП methods 
> 8 psf and « 15 psf 1.0 
ps у 


1-, 2- or 3-story building <15 psf ја im qu 

Roof/ceiling dead load "ET 
for wall supporting 2- or 3-story building > 15 psf and € 25 psf 
1-story building or top story 7 15 psf and € 25 psf 


Walls with stone or 
masonry veneer, 
detached one- and See Table R602.10.6.5 BV-WSP 
two-family dwellings 
in SDC D, - Df 
Walls with stone or 
masonry veneer, ? 
étschedons-und | ТЕЧ second шур See Table R602.10.6.5 12 WSP, CS-WSP 
қ s two-story dwelling 
two-family dwellings 
in SDC D, - D,** 


DWB, WSP, 
Omitted from SFB, PBS, PCP, 
inside face of braced : HPS, 
wall panels CS-WSP, CS-G, 


CS-SFB 

For SI: 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. Linear interpolation shall be permitted. 
. The total length of bracing required for a given wall line is the product of all applicable adjustment factors. 
. The length-to-width ratio for the floor/roof diaphragm shall not exceed 3:1. 
. Applies to stone or masonry veneer exceeding the first story height. 
. The adjustment factor for stone or masonry veneer shall be applied to all exterior braced wall lines and all braced wall lines on the interior of the building, 

backing or perpendicular to and laterally supporting veneered walls. A 
See Section R602.10.6.5 for requirements where stone or masonry veneer does not exceed the first-story height. | у 


Walls with stone or 
masonry veneer, 
townhouses in 
SEPC Сте 


Interior gypsum board 
finish (or equivalent) 


өше с 


rh 
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TABLE R602.10.4 
BRACING METHODS 


CONNECTION CRITERIA* 


NONE COLERE а а. ~ NM 


LIB 
Let-in-bracing 


DWB 
Diagonal 
wood boards 


WSP 
Wood 
structural panel 
(See Section R604) 


BV-WSP* 
Wood structural 
panels with stone 
or masonry veneer 
(See Section 
R602.10.6.5) 


SFB і 
Structural 
fiberboard 
sheathing 


GB 
Gypsum board 


PBS 
Particleboard 
sheathing 
(See Section R605) 


PCP 
Portland 
cement plaster 
HPS 


Hardboard 
panel siding 


[7] 
© 
o 
8 
© 
> 
bn 
E- 
9 
@ 
< 
m 
Е 
D 
= 
8 
8 


ABW 
Alternate 
braced wall 


PFH 
Portal frame with 
hold-downs 


PFG 
Portal frame at 
garage 
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1 x 4 wood or 
approved metal straps 


at 45° to 60° angles for 


maximum 16” 
stud spacing 


3/,” (1" nominal) for 
maximum 24" 
stud spacing 


lyn 25) п 

/," or 7" for 
maximum 16" 
stud spacing 


3/,” or '/," for 
maximum 16" 
stud spacing 


See Section R703.7 for 
maximum 16" 
stud spacing 


7/,," for maximum 16" 
stud spacing 


See Figure R602.10.6.5 


Wood: 2-8d common nails Wood: per stud and 
ог top and bottom plates 
3-8d (2'/," long x 0.113" dia.) nails 


M Metal: 
Metal strap: per manufacturer 


2-84 (2'/,” long x 0.113” dia.) nails 
or Per stud 
2 - 13/," long staples 


Exterior sheathing per я " 
Table R602.3(3) о neid 
Interior sheathing per ; 
Table R602.3(1) or R602.3(2) Marios Dy tatégor 


4" at panel edges 

12" at intermediate 
supports 4" at braced 
wall panel end posts 


8d common (2'/," x 0.131) nails 


1'/," long x 0.12" dia. (for У," thick 
sheathing) 1?/," long x 0.12" dia. 
(for 25/,,” thick sheathing) 
galvanized roofing nails 


Nails or screws per Table R602.3(1) for |For all braced wall 
exterior locations panel locations: 7" 
: edges (including top 
interior locations field 


For ?/,", 6d common 
(2" long x 0.113" dia.) nails 
For !/,", 8d common 
(2'/," long x 0.131" dia.) nails 
1'/" long, 11 gage, 7/,," dia. head nails 
Or 
7/," long, 16 gage staples 
0.092" dia., 0.225" dia. head nails with 
length to accommodate 1'/,” 
penetration into studs 


3" edges 6" field 


3" edges 6" field 


6" o.c. on all framing 
members 


4" edges 8" field 


See 


See Section R602.10.6.1 Section R602.10.6.1 


See Section 


See Section R602.10.6.2 R602.10.6.2 


See Section 


See Section R602.10.6.3 R602.10.6.3 


(continued) 
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METHODS, MATERIAL MINIMUM woes тәм | 


TABLE R602.10.4—continued 
BRACING METHODS 


CS-WSP 
Continuously sheathed Ast 
wood structural panel 
CS-G^* 
Continuously sheathed 
wood structural panel ЕЛ Е 
adjacent to garage 
openings 


CS-PF 
Continuously sheathed Де” 
portal frame 


Continuous Sheathing Methods 


y " Or a " for 
niim 16" 
stud spacing 


CS-SFB^ 
Continuously sheathed 
structural fiberboard 


CONNECTION CRITERIA* 


| nes || | за | 


Exterior кае йй! рег » " 
Table R602.3(3) 3 e mrs br T 
Interior sheathing per 
Table R602.3(1) or R602.3(2) Varies by fastener 


See Method CS-WSP See Method CS-WSP 


See Section R602.10.6.4 See Section R602.10.6.4 


1'/," long x 0.12" dia. 
(for '/,” thick sheathing) 
1?/," long x 0.12" dia. 
(for **/,,” thick sheathing) 
galvanized roofing nails 


3" edges 6" field 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad, 1 pound per square foot = 47.8 N/m’, 1 mile per hour = 0.447 m/s. 
a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in Seismic Design Categories С, D, D, and р,. 
b. Applies to panels next to garage door opening where supporting gable end wall or roof load only. Shall only be used on one wall of the garage. In Seismic 


Design Categories D,, D, and D, roof covering dead load shall not exceed 3 psf. 


c. Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R602.7(1). A full-height clear opening shall not 


be permitted adjacent to a Method CS-G panel. 


d. Method CS-SFB does not apply in Seismic Design Categories D,, D, and D,. 
е. Method applies to detached one- and two-family dwellings in Seismic Design Categories D, through D, only. 


R602.10.4.3 Braced wall panel interior finish mate- 
rial. Braced wall panels shall have gypsum wall board 
installed on the side of the wall opposite the bracing 
material. Gypsum wall board shall be not less than '/, 
inch (12.7 mm) in thickness and be fastened with nails or 
screws in accordance with Table R602.3(1) for exterior 
sheathing or Table R702.3.5 for interior gypsum wall 
board. Spacing of fasteners at panel edges for gypsum 
wall board opposite Method LIB bracing shall not 
exceed 8 inches (203 mm). Interior finish material shall 
not be glued in Seismic Design Categories D, D, апар). 


Exceptions: 


1. Interior finish material is not required opposite 
wall panels that are braced in accordance with 
Methods GB, BV-WSP, ABW, PFH, PFG and 
CS-PF, unless otherwise required by Section 
R302.6. 


2. An approved interior finish material with an 
in-plane shear resistance equivalent to gypsum 
board shall be permitted to be substituted, 
unless otherwise required by Section R302.6. 

3. Except for Method LIB, gypsum wall board is 
permitted to be omitted provided that the 
required length of bracing in Tables 
R602.10.3(1) and R602.10.3(3) is multiplied 
by the appropriate adjustment factor in Tables 
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R602.10.3(2) and R602.10.3(4), respectively, 
unless otherwise required by Section R302.6. 


R602.10.4.4 Panel joints. Vertical joints of panel 
sheathing shall occur over and be fastened to common 
studs. Horizontal joints of panel sheathing in braced wall 
panels shall occur over and be fastened to common 
blocking of a thickness of 1"/, inches (38 mm) or greater. 


Exceptions: 


1. For methods WSP and CS-WSP, blocking of 
horizontal joints is permitted to be omitted 
when adjustment factor No. 8 of Table 
R602.10.3(2) or No. 9 of Table R602.10.3(4) 
is applied. 

2. Vertical joints of panel sheathing shall be per- 
mitted to occur over double studs, where 
adjoining panel edges are attached to separate 
studs with the required panel edge fastening 
schedule, and the adjacent studs are attached 
together with two rows of 104 box nails [3 
inches by 0.128 inch (76.2 mm by 3.25 mm)] 
at 10 inches o.c. (254 mm). 

3. Blocking at horizontal joints shall not be 
required in wall segments that are not counted 
as braced wall panels. 


4. Where Method GB panels are installed hori- 
zontally, blocking of horizontal joints is not 
required. 
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R602.10.5 Minimum length of a braced wall panel. The 
minimum length of a braced wall panel shall comply with 
Table R602.10.5. For Methods CS-WSP and CS-SFB, the 
minimum panel length shall be based on the adjacent clear 
opening height in accordance with Table R602.10.5 and 
Figure R602.10.5. Where a panel has an opening on either 
side of differing heights, the taller opening height shall be 
used to determine the panel length. 


R602.10.5.1 Contributing length. For purposes of 
computing the required length of bracing in Tables 
R602.10.3(1) and R602.10.3(3), the contributing length 
of each braced wall panel shall be as specified in Table 
R602.10.5. 


R602.10.5.2 Partial credit. For Methods DWB, WSP, 
SFB, PBS, PCP and HPS in Seismic Design Categories 
A, B and C, panels between 36 inches and 48 inches 
(914 mm and 1219 mm) in length shall be considered a 
braced wall panel and shall be permitted to partially 
contribute toward the required length of bracing in 
Tables R602.10.3(1) and R602.10.3(3), and the contrib- 
uting length shall be determined from Table 
R602.10.5.2. 


R602.10.6 Construction of Methods ABW, PFH, PFG, 
CS-PF and BV-WSP. Methods ABW, PFH, PFG, CS-PF 
and BV-WSP shall be constructed as specified in Sections 
R602.10.6.1 through R602.10.6.5. 


R602.10.6.1 Method ABW: Alternate braced wall 
panels. Method ABW braced wall panels shall be con- 
structed in accordance with Figure R602.10.6.1. The 
hold-down force shall be in accordance with Table 
R602.10.6.1. 


R602.10.6.2 Method PFH: Portal frame with hold- 
downs. Method РЕН braced wall panels shall Бе con- 
structed in accordance with Figure R602.10.6.2. 


R602.10.6.3 Method PFG: Portal frame at garage 
door openings in Seismic Design Categories A, B 
and C. Where supporting a roof or one story and a 
roof, a Method РЕС braced wall panel constructed іп 
accordance with Figure R602.10.6.3 shall be permitted 
on either side of garage door openings. 


R602.10.6.4 Method CS-PF: Continuously sheathed 
portal frame. Continuously sheathed portal frame 
braced wall panels shall be constructed in accordance 
with Figure R602.10.6.4 and Table R602.10.6.4. The 
number of continuously sheathed portal frame panels in 
a single braced wall line shall not exceed four. 


R602.10.6.5 Wall bracing for dwellings with stone 
and masonry veneer in Seismic Design Categories 
D,, D, and D,. Where stone and masonry veneer are 
installed in accordance with Section R703.8, wall brac- 
ing on exterior braced wall lines and braced wall lines 
on the interior of the building, backing or perpendicular 
to and laterally supporting veneered walls shall comply 
with this section. 


Where dwellings in Seismic Design Categories D,, 
D, and D, have stone or masonry veneer installed in 
accordance with Section R703.8, and the veneer does 
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not exceed the first-story height, wall bracing shall be 
in accordance with Section R602.10.3. 


Where detached one- or two-family dwellings in 
Seismic Design Categories D,, D, and D, have stone ог 
masonry veneer installed in accordance with Section 
К703.8, and the veneer exceeds the first-story height, 
wall bracing at exterior braced wall lines and braced 
wall lines on the interior of the building shall be con- 
structed using Method BV-WSP in accordance with 
this section and Figure R602.10.6.5. Cripple walls shall 
not be permitted, and required interior braced wall 
lines shall be supported on continuous foundations. 


Where detached one- or two-family dwellings in 
Seismic Design Categories Г, D, and D, have exterior 
veneer installed in accordance with Section R703.8 and 
are braced in accordance with Method WSP or CS- 
WSP, veneer shall be permitted in the second story in 
accordance with Item 1 or 2, provided that the dwelling 
does not extend more than two stories above grade 
plane, the veneer does not exceed 5 inches (127 mm) in 
thickness, the height of veneer on gable-end walls does 
not extend more than 8 feet (2438 mm) above the /oad- 
bearing wall top plate elevation, and the total length of 
braced wall panel specified by Table R602.10.3(3) is 
multiplied by 1.2 for each first- and second-story 
braced wall line. 

1. The total area of the veneer on the second-story 

exterior walls shall be permitted to extend up to 
25 percent of the occupied second floor area. 
2.The veneer on the second-story exterior walls 
shall be permitted to cover one side of the dwell- 
ing, including walls on bay windows and similar 
appurtenances within the one dwelling side. 

Townhouses in Seismic Design Categories D,, D, 
and D, with stone or masonry veneer exceeding the 
first-story height shall be designed in accordance with 
accepted engineering practice. 


R602.10.6.5.1 Length of bracing. The length of 
bracing along each braced wall line shall be the 
greater of that required by the basic design wind 
speeds, V, and braced wall line spacing in accordance 
with Table R602.10.3(1) as adjusted by the factors in 
Table R602.10.3(2) or the seismic design category 
and braced wall line length in accordance with Table 
R602.10.6.5. Angled walls shall be permitted to be 
counted in accordance with Section R602.10.1.4, and 
braced wall panel location shall be in accordance 
with Section R602.10.2.2. Spacing between braced 
wall lines shall be in accordance with Table 
R602.10.1.3. The seismic adjustment factors in Table 
R602.10.3(4) shall not be applied to the length of 
bracing determined using Table R602.10.6.5, except 
that the bracing amount increase for braced wall line 
spacing greater than 25 feet (7620 mm) in accordance 
with Table R602.10.1.3 shall be required. The mini- 
mum total length of bracing in a braced wall line, 
after all adjustments have been taken, shall be not less 
than 48 inches (1219 mm) total. 
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TABLE R602.10.5 
MINIMUM LENGTH OF BRACED WALL PANELS 


MINIMUM LENGTH* 
(inches) 
CONTRIBUTING LENGTH 


Wall Height (inches) 


Ет р а 


53 58 Double sided = Actual 
Single sided = 0.5 x Actual 
c кли же er == 
SDC A, B and C, basic 
design wind 
« 
ABW speed, V « 140 mph 


Pisis 
SDC D,, D, and D,, basic ^ 
34 NP NP 


METHOD 
(See Table R602.10.4) 


design wind 
speed, V « 140 mph 


књ 
=> 


CS-WSP, CS-SFB 


METHOD Portal header height 


|_________ Рони мај ћлем |  — | 

(See Table Ré02.104) 
ЕШТЕ 24 | 24 | 24 | Кес | Nore 
rrr [3 | Need | Nord лаат 


por p 
CS-PF ИВА UT Кали на | es 
ГРЕТЬ РЕЛЕ ox А | Мәде See дам | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 

NP = Not Permitted. 

a. Linear interpolation shall be permitted. 

b. Use the actual length where it is greater than or equal to the minimum length. A 
c. Maximum header height for PFH is 10 feet in accordance with Figure R602.10.6.2, but wall height shall be permitted to be increased to 12 feet with pony wall. 

d. Maximum header height for PFG is 10 feet in accordance with Figure R602.10.6.3, but wall height shall be permitted to be increased to 12 feet with pony wall. 

e. Maximum header height for CS-PF is 10 feet in accordance with Figure R602.10.6.4, but wall height shall be permitted to be increased to 12 feet with pony wall. 
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HEIGHT 


-—— OPENING 


(| 
A А f 
PANEL | PANEL | | PANEL 


LENGTH LENGTH LENGTH 


FIGURE R602.10.5 
BRACED WALL PANELS WITH CONTINUOUS SHEATHING 


TABLE R602.10.5.2 
PARTIAL CREDIT FOR BRACED WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH 


CONTRIBUTING LENGTH OF BRACED WALL PANEL 
ACTUAL LENGTH OF BRACED WALL PANEL 
ке 
48 мы гы E 


Lc ue WB. DX MER а, i 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
МА = Not Applicable. 
a. Linear interpolation shall be permitted. 


TABLE R602.10.6.1 
MINIMUM HOLD-DOWN FORCES FOR METHOD ABW BRACED WALL PANELS 


HOLD-DOWN FORCE (pounds) 


SEISMIC DESIGN CATEGORY AND WIND SPEED SUPPORTING/STORY Height of Braced Wall Panel 


NP 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.45 N, 1 mile per hour = 0.447 m/s. 


VU NP = Not Permitted. 


12 feet 


SDC A, B and C 


Basic design wind speed, У < 140 mph 3,600 || 


SDC D,, D, and D, 
Basic design wind speed, V «140 mph 
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PANEL LENGTH PER f Y 


TABLE R602 10.5 


MIN. 3/8" WOOD FOR PANEL SPLICE (IF NEEDED) 
= | STRUCTURAL PANEL ADJOINING PANEL EDGES SHALL MEET 
5 | SHEATHING ON ONE FACE OVERAND BE FASTENED TO COMM ON 
š FRAMING 
~ 
Ш | MN.2X4FRAMINGMN. 
& | DOUBLE STUDS REQUIRED. 8D COMMON OR GALV. BOX NAILS @ 6" 
Е O.C. AT PANEL EDGES. FOR SINGLE 
$ STORY АМО @ 4 О.С. PANEL EDGES 
= FORTHE FIRST ОР 2 STORIES 
5: | (2)HOLD-DOWN OR (2) STRAP-TYPE 
$ | ANCHORS PER TABLE R602.10.6.1 (O 
€ | OF EACH SHOWN FOR CLARITY). STUDS UNDER HEADER AS REQUIRED 
STRAP-TYPE ANCHORS SHALL BE 
PERMITTED TO BE ATTACHED OVER 
THE WOOD STRUCTURAL PANEL 


8D COMMON OR GALV. BOX NAILS @ 12" 


PANEL MUST BE ATTACHED О.С. AT INTERIOR SUPPORTS 


TO CONCRETE FOOTING OR 
CONCRETE FOUNDATION 
WALL CONTINUOUS OVER 


BRACED WALL LINE MIN. REINFORCING OF FOUNDATION, 


ONE #4 BAR TOP AND BOTTOM. LAP 
BARS 15" MINIMUM. 


MINIMUM FOOTING SIZE UNDER 


1/2" DIAMETER ANCHOR 
Бате LOCATED BETWEEN OPENING IS 12" X 12". А TURNED-DOWN 
6" AND 12" OF EACH END ОҒ SLAB SHALL BE PERMITTED AT DOOR 
THE SEGMENT OPENINGS. 
For SI: 1 inch 25.4 mm. у 


FIGURE R602.10.6.1 
METHOD ABW—ALTERNATE BRACED WALL PANEL 


4 — —— — — EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS) ——, 


EXTENT OF HEADER WITH SINGLE PORTAL FRAME 
(ONE BRACED WALL PANEL) 001 


FASTEN KING STUD 
TO HEADER WITH 6 
16D SINKERS 


2'-18' FINISHED WIDTH OF OPENING 
m oz SINGLE OR DOUBLE PORTAL 


TENSION STRAP PER 
TABLE R602.10.6.4 (ON 
OPPOSITE SIDE Ol 
SHEATHING) 


E 


SPLICE EDGES SHALL 
FASTEN SHEATHING TO HEADER WITH 8D 

T OCCUR OVER AND BE 
Co oe BOX NAILS IN 3" GRID NAILED TO COMMON 


FASTEN TOP 
PLATE TO 


BLOCKING WITHIN THE HEADER WITH 
у TWO 
HEADER TO JACK-STUD STRAP PER TABLE lom em S ОЕ {ар 
R902:10.64 ON BOTH SIDES OE OPENING ONE ROW OF 3” О.С. SINKER NAILS AT 
OPPOSITE SIDE OF SHEATHING О КОН ста TUER NA 

IN EACH PANEL EDGE. 


MIN. DOUBLE 2x4 FRAMING COVERED WITH MIN. 

WITH BD COMMON OR GALVANIZED BOX NALS AT |:: СОТА 
Fi TI 

š QS. JN ALL FRAMING (STUDS, BLOCKING, AND CONSTRUCTION 


MIN. "8" WOOD 
STRUCTURAL 


PANEL 

SHEATHING 
MIN. DOUBLE 2x4 POST 
MIN. LENGTH OF PANEL PER TABLE R602.10.5 (KING AND JACK STUD). 


NUMBER OF JACK STUDS 


MIN. (2) 3600 LB STRAP-TYPE HOLD-DOWNS ЦЕО 


(EMBEDDED INTO CONCRETE AND NAILED INTO 
RAMING) 


MIN. REINFORCING OF FOUNDATION, ONE 44 BAR 


қ MIN. 1000 LB. HOLD-DOWN 
ТОРАМО BOTTOM OF FOOTING. LAP BARS 15 DEVICE EMBEDDED INTO 


CONCRI AND NAILED 
INTO FRAMING). 


2 — 12' MAX. TOTAL WALL HEIGHT: 


MIN. FOOTING SIZE UNDER OPENING IS 12"х12". A TURNED- 
DOWN SLAB SHALL BE PERMITTED AT DOOR OPENINGS. 


MIN. (1) в" DIAMETER ANCHOR BOLT INSTALLED PER 
SECTION R403.1.6 - WITH 2"x 2" x'»e* PLATE WASHER 


FRONT ELEVATION SECTION 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R602.10.6.2 
METHOD PFH—PORTAL FRAME WITH HOLD-DOWNS 
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EXTENT OF HEADER WITH SINGLE PORTAL FRAME 
7 (ONE BRACED WALL PANEL) 


FASTEN KING STUD 
TO HEADER WITH 6 


2'-18' FINISHED WIDTH OF OPENING 16D SINKERS 


————e F EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS) ————————— — n h.Ü 
К rs SINGLE OR DOUBLE PORTAL x 


TENSION STRAP PER 


т (ON OPPOSITE SIDE 
PONY Lu 
HEIGHT F SHEATHING) 

T SPLICE EDGES SHALL Ë 
Š FASTEN SHEATHING TO HEADER WITH 8D 
ш COMMON OR GALVANIZED BOX NAILS IN 3" GRID ерін ее EN TOP 
3 уши ? ы" м 

HEADER TO JACK-STUD STRAP PER TABLE 
5 E R602.10.6.4 ON BOTH SIDES OF OPENING ew SINKER NALS ALS AT 
а 6 OPPOSITE SIDE OF SHEATHING One Row E OC. 
52% IN EACH PANEL EDGE: 

ET. MIN. DOUBLE 2” x 4" FRAMING COVERED WITH MIN. MN 

Тв" THICK WOOD STRUCTURAL PANEL SHEATHING ТҮН ДЕ PORTAL | ATE LE 
"an WITH 8D COMMON OR GALVANIZED BOX NAILS AT FRAME CONSTRUCTION Eun 
ы ә 3 OC. IN ALL FRAMING (STUDS AND SILLS) AS о 

| Мот 
MIN. LENGTH OF PANEL PER TABLE R602.10.5 (ENG AND JACK $ 
STUDS PER TABLES 
MIN. (2) %: DIAMETER ANCHOR BOLTS R602.7(1) & (2) 
LED PER SECTION R403.1.6 WITH | 
Px 2 АЗ PLATE WASHER 
INTERMITTENT BRACED 


WALL PANEL REQUIRED 
ADJACENT OPENING 
FOR SINGLE PORTAL 
FRAME 


ANCHOR BOLTS PER 
SECTION R403.1.6 


FRONT ELEVATION SECTION 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R602.10.6.3 
METHOD PFG—PORTAL FRAME AT GARAGE DOOR OPENINGS IN SEISMIC DESIGN CATEGORIES A, B AND C 
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TABLE R602.10.6.4 
TENSION STRAP CAPACITY FOR RESISTING WIND PRESSURES 
PERPENDICULAR TO METHODS PFH, PFG AND CS-PF BRACED WALL PANELS* 


TENSION STRAP CAPACITY REQUIRED (pounds)* 


Basic Design Wind Speed V (mph) 


Exposure B Exposure C 


x o | m | m Гај 19 јо [у | ие | тое 
5 [во [ую | 00 [ую | то [лз | 

Сл» ume | 1255 [эв | зао | амо | Da | 

9 wo | 100 [Сыз [лю [уз | зла | 

| Paes | 230 [sem [3s | бя | Da | 
[s ume pras | зе | 265 | за | Da | 

Ce NN NE NNNM 


hs š [s pum pam [x | pe | ок | pa | 
ЕСУГЕ | шү. йи 


Limo [rem [179 | ime | 2025 | 500 
Жа IECIECHE де ый ы 
2 x 6 Stud Grade 


MAXIMUM MAXIMUM 

TOTAL WALL OPENING 
HEIGHT WIDTH 
(feet) (feet) 


MINIMUM WALL STUD | MAXIMUMPONY 
FRAMING NOMINAL SIZE | WALL HEIGHT 
AND GRADE (feet) 


aa | 2390 | 5225 зла Da NN | 
BB ШЕЕ 
Ce |в RECEN | ок | ок | pe | 
[m aue [s | pe | pe | pa | pe | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 
DR - Design Required. 
a. Straps shall be installed in accordance with manufacturer's recommendations. 
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CONTINUOUSLY SHEATHED BRACED 
WALL PANEL MEETING MINIUM 
LENGTH REQUIREMENTS OF TABLE 
R602.10.5 


4—— — — — EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL РАМЕ АЈ —————————  —— k 


EXTENT OF HEADER WITH SINGLE PORTAL FRAME 
(ONE BRACED WALL PANEL) — — — ве 


FASTEN KING STUD 
TO HEADER WITH 6 
16D SINKERS 


2'-18' FINISHED WIDTH OF OPENING 
| - FOR SINGLE OR DOUBLE PORTAL 


TENSION STRAP PER 
2 ТАВІЕ 602.10.6.4 
РОМУ WALL о : (ON OPPOSITE SIDE 
HEIGHT OF SHEATHING) 


ана BRACED WALL ИМЕ 
CONTINUOUSLY SHEATHED 
WITH WOOD STRUCTURAL 
PANELS 


FASTEN SHEATHING TO HEADER WITH 8D IF NEEDED, PANEL 


1 SPLICE EDGES SHALL FASTEN TOP 
EAE UNS EED А АЈА OCCUR OVER AND BE PLATE TO 
NAILED TO COMMON HEADER WITH 
TWO 


BLOCKING WITHIN THE 
HEADER TO JACK-STUD STRAP PER TABLE MIDDLE 24" OF THE Ио ROWS OF 16D 
R602.10.6.4 ON BOTH SIDES OF OPENING PORTAL- LEG HEIGHT. š SINKER NAILS AT 
OPPOSITE SIDE OF SHEATHING ONE ROW OF 3" О.С. Е 3" О.С. ТУР. 


NAILING IS REQUIRED 4 


IN EACH PANEL EDGE. 

MIN. DOUBLE 2"x4" FRAMING COVERED WITH MIN. к MIN. 3" WOOD 
Эв” THICK WOOD STRUCTURAL PANEL SHEATHING TYPICAL PORTAL азы ЖЗ STRUCTURAL 
WITH 8D COMMON OR GALVANIZED BOX NAILS AT FRAME CONSTRUCTION 8 PANEL 
3' O.C. IN ALL FRAMING (STUDS, SHEATHING 
BLOCKING, AND SILLS) TYP. ° je 

es 
MIN. LENGTH OF PANEL PER TABLE R602.10.5 NUMBER OF JACK 

STUDS PER TABLES 
MIN. (2) 4" DIAMETER ANCHOR BOLTS R602.7(1) & (2) 
INSTALLED PER SECTION R403.1.6 WITH 
2"x2"x*le" PLATE WASHER 


—————-2?' MAX. TOTAL WALL HEIGHT 
Ё— ü MAX. TUM DP 


© 


ANCHOR BOLTS PER 
SECTION R403.1.6 
@ FRAMING ANCHORS 
WOOD STRUCTURAL PANEL SHEATHING 5909. WITHA 
Be isa. TOP OF BAND aN CAE атының MOERS oer 
IM JOI THE HORIZONTAL AND 
Ма VERTICAL DIRECTIONS PER TABLE 
R602.3(1) 
WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND OR RIM JOIST OR KIM JOE D 
OVER RAISED WOOD FLOOR - FRAMING ANCHOR OPTION 
(WHERE PORTAL SHEATHING DOES NOT LAP OVER BAND OR RIM JOIST) 
= WOOD STRUCTURAL PANEL 
z SHEATHING ТО ТОР ОР BAND TOJOISTPER U ATTACH SHEATHING TO PLATE TO JOIST 
OR RIM JOIST TABLE R602.3(1) BAND OR RIM JOIST WITH PER TABLE 
8D COMMON NAILS AT 3" R602.3(1) 
O.C. TOP AND BOTTOM ` 
WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND OR RIM JOIST. OR RUM ВАНО 


OVER RAISED WOOD FLOOR - OVERLAP OPTION 
(WHERE PORTAL SHEATHING LAPS OVER BAND OR RIM BOARD) 


FRONT ELEVATION SECTION 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R602.10.6.4 
METHOD CS-PF—CONTINUOUSLY SHEATHED PORTAL FRAME PANEL CONSTRUCTION 


e 
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TABLE R602.10.6.5 
METHOD BV-WSP WALL BRACING REQUIREMENTS 


BRACED WALL LINE LENGTH (FEET) 


SEISMIC DESIGN ез ow qu ep ss о 


РАНО Minimum Total Length (feet) of Braced Wall Panels 
Required Along each Braced Wall Line 


SINGLE-STORY | CUMULATIVE 
HOLD-DOWN HOLD-DOWN 
FORCE FORCE 
(pounds)* (pounds)” 


10.5 14.0 17.5 


10.5 14.0 175 
12.0 18.0 24.0 30.0 
ЛЕТЕН 
13.5 18.0 22.5 


16.5 22.0 275 2300 „ВИ 


16.5 22.0 


= 
= 


> 
ПФ 
CEEI 


F к 
BI ГЕ 
m mimm > 


13.5 


^E 
о 


rb 
Eu» 
игу; 


13.5 


12.0 


сл 
сл 


о> => 
| N^ 
m mimm 5: 


BEI ales 
ГР Im pb (СТ (ср 
| шрам | corp | > 


Ы 
"d 

t2 
м Е 


i 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.479 kPa, 1 pound-force = 4.448 N. 
NP = Not Permitted. 


NA - Not Applicable. 
a. Hold-down force is minimum allowable stress design load for connector providing uplift tie from wall framing at end of braced wall panel at the noted story 
to wall framing at end of braced wall panel at the story below, or to foundation or foundation wall. Use single-story hold-down force where edges of braced 


wall panels do not align; a continuous load path to the foundation shall be maintained. 
b. Where hold-down connectors from stories above align with stories below, use cumulative hold-down force to size middle- and bottom-story hold-down 


connectors. 


б 
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Ww EXTENT OF 


ALIGNED BRACED 
WALL PANELS 


EDGE OF 
SHEATHING 

TO BRACED 
WALL PANEL 
END POST, TYP. 


BRACED WALL 
PANEL 


SINGLE-STORY: 
HOLD-DOWN 
FORCE 

-TOP STORY 


a 
а Ши, 


HOLD DOWNS 
ON SAME POST 
OR STUD TOP 
AND BOTTOM 


CUMULATIVE 


-MIDDLE STORY 
BRACED WALL 
PANEL 
CUMULATIVE 
-BOTTOM STORY 


HOLD-DOWN 
-SEE NOTE BELOW 


(a) 


> 


W (a) Braced wall panels stacked (aligned story 


to story). Use cumulative hold-down force. 


STORY BRACED 
WALL PANEL 
EXTENT OF MIDDLE 
STORY BRACED 
WALL PANEL 
EXTENT OF BOTTOM 
STORY BRACED 
WALL PANEL 


WALL CONSTRUCTION 


EXTENT OF TOP 


GABLE END 
FRAMING 


BRACED WALL 

PANEL 
SINGLE-STORY HOLD- 
DOWN FORCE-TOP 
STORY 


BRACED WALL 
PANEL 


HOLD DOWN 
-SEE NOTE BELOW 


XL 
И 


SINGLE-STORY 
HOLD-DOWN FORCE 
-MIDDLE STORY 


BRACED WALL 
PANEL 


l 


к==ў 


УМ 


SINGLE-STORY HOLD- 
DOWN FORCE 
-BOTTOM STORY 


CUMULATIVE HOLD- 

DOWN FORCE 

(b) -BOTTOM OF TWO- 
STORY 


y WN 


(b) Braced wall panels mixed stacked and not 
stacked. Use hold-down force as noted. 


Note: Hold downs should be strap ties, tension ties, or other approved hold-down devices and shall be 
installed in accordance with the manufacturer's instructions. 


FIGURE R602.10.6.5 
METHOD BV-WSP—WALL BRACING FOR DWELLINGS WITH STONE AND 
MASONRY VENEER IN SEISMIC DESIGN CATEGORIES D,, D, and 0, 


R602.10.7 Ends of braced wall lines with continuous 
sheathing. Each end of a braced wall line with continu- 
ous sheathing shall have one of the conditions shown in 
Figure R602.10.7. 


R602.10.8 Braced wall panel connections. Braced wall 
panels shall be connected to floor framing or foundations 
as follows: 


1. Where joists are perpendicular to a braced wall 
panel above or below, a rim joist, band joist or 
blocking shall be provided along the entire length of 
the braced wall panel in accordance with Figure 
R602.10.8(1). Fastening of top and bottom wall 
plates to framing, rim joist, band joist or blocking 
shall be in accordance with Table R602.3(1). 


2. Where joists are parallel to а braced wall panel 
above or below, a rim joist, end joist or other paral- 
lel framing member shall be provided directly above 

A and below the braced wall panel in accordance with 
- Figure R602.10.8(2). Where a parallel framing 
member cannot be located directly above and below 
the panel, full-depth blocking at 16-inch (406 mm) 
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spacing shall be provided between the parallel fram- 
ing members to each side of the braced wall panel in 
accordance with Figure R602.10.8(2). Fastening of 
blocking and wall plates shall be in accordance with 
Table R602.3(1) and Figure R602.10.8(2). 


3. Connections of braced wall panels to concrete or 
masonry shall be in accordance with Section R403.1.6. 


R602.10.8.1 Braced wall panel connections for Seis- 
mic Design Categories D,, D, and D,. Braced wall 
panels shall be fastened to required foundations in 
accordance with Section R602.11.1, and top plate lap 
splices shall be face-nailed with not less than eight 16d 
nails on each side of the splice. 


R602.10.8.2 Connections to roof framing. Top plates 
of exterior braced wall panels shall be attached to raf- 
ters or roof trusses above in accordance with Table 
R602.3(1) and this section. Where required by this sec- 
tion, blocking between rafters or roof trusses shall be 
attached to top plates of braced wall panels and to raf- 
ters and roof trusses in accordance with Table 
R602.3(1). A continuous band, rim or header joist or 
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roof truss parallel to the braced wall panels shall be 
permitted to replace the blocking required by this sec- 
tion. Blocking shall not be required over openings in 
continuously sheathed braced wall lines. In addition to 
the requirements of this section, lateral support shall be 
provided for rafters and ceiling joists in accordance 
with Section R802.8 and for trusses in accordance with 
Section R802.10.3. Roof ventilation shall be provided 
in accordance with Section R806.1. 


1. For Seismic Design Categories A, B and C where 
the distance from the top of the braced wall panel 
to the top of the rafters or roof trusses above is 9'/, 
inches (235 mm) or less, blocking between rafters 
or roof trusses shall not be required. Where the dis- 


ONTINUOUSLY SHEATHE 
BRACED WALL LINE 


RETURN 

PANEL 
BRACED WALL PANEL AT 
END OF BRACED WALL LINE 


END CONDITION 1 


CONTINUOUSLY SHEATHE 
BRACED WALL LINE 


2247 


И 
| 


пи 


48" MINIMUM BRACED WALL PANEL 
AT END OF BRACED WALL LINE 
END CONDITION 3 


ONTINUOUSLY SHEATHE 
BRACED WALL LINE 


В. 


HOLD-DOWN 
FIRST BRACED 
DEVICE WALL PANEL 


END CONDITION 5 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.45 N. 


tance from the top of the braced wall panel to the 
top of the rafters or roof trusses above is between 
9'/, inches (235 mm) and 15"/, inches (387 mm), 
blocking between rafters or roof trusses shall be 
provided above the braced wall panel in accor- 
dance with Figure R602.10.8.2(1). 


Exception: Where the outside edge of truss ver- 
tical web members aligns with the outside face 
of the wall studs below, wood structural panel 
sheathing extending above the top plate as 
shown in Figure R602.10.8.2(3) shall be permit- 
ted to be fastened to each truss web with three- 
8d nails (2!/, inches x 0.131 inch) and blocking 
between the trusses shall not be required. 


CONTINUOUSLY SHEATHED 
BRACED WALL LINE 
G 


Y 


WSS 


SS 


BRACED WALL PANEL AT 
END OF BRACED WALL LINE 


END CONDITION 2 


CONTINUOUSLY SHEATHED 
BRACED WALL LINE 


FIRST BRACED 
WALL PANEL 


* SEE REQUIREMENTS 


END CONDITION 4 


REQUIREMENTS 


Return panel: 24” for braced wall lines sheathed with wood 


Distance D: 


Hold-down 
device: 


FIGURE R602.10.7 
END CONDITIONS FOR BRACED WALL LINES WITH CONTINUOUS SHEATHING 


structural panels 
32” for braced wall lines sheathed with structural 
fiberboard 


24" for braced wall lines sheathed with wood 
structural panels 

32" for braced wall lines sheathed with structural 
fiberboard 


800 Ibs capacity in SDC A, B and C; and 1,800 Ibs 
capacity in SDC D,, D, and D, fastened to the edge 
of the braced wall panel closest to the corner and to 
the foundation or floor framing below 
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2. For Seismic Design Categories Бу, D, and D,, 
where the distance from the top of the braced 
wall panel to the top of the rafters or roof trusses 
is 157, inches (387 mm) or less, blocking 
between rafters or roof trusses shall be provided 
above the braced wall panel in accordance with 
Figure R602.10.8.2(1). 


3. Where the distance from the top of the braced wall 
panel to the top of rafters or roof trusses exceeds 
15'/, inches (387 mm), the top plates ofthe braced 
wall panel shall be connected to perpendicular raf- 
ters or roof trusses above in accordance with one 
or more of the following methods: 


3.1. Soffit blocking panels constructed in 
accordance with Figure R602.10.8.2(2). 


3.2. Vertical blocking panels constructed in 
accordance with Figure R602.10.8.2(3). 


3.3. Blocking panels provided by the roof 
truss manufacturer and designed in 
accordance with Section R802. 

3.4. Blocking, blocking panels or other meth- 
ods of lateral load transfer designed in 
accordance with the AWC WFCM or 
accepted engineering practice. 


CONTINUOUS RIM 
OR BAND JOIST 


8d @ 6" O.C. ALONG 
BRACED WALL PANEL 


-4——— BRACED WALL PANEL 


3-16d @ 16" O.C. ALONG 
BRACED WALL PANEL 


FULL-HEIGHT BLOCKING 
CONTINUOUS ALONG LENGTH 
OF BRACED WALL PANEL 


PERPENDICULAR FRAMING 


PERPENDICULAR FRAMING 


FULL-HEIGHT BLOCKING 
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R602.10.9 Braced wall panel support. Braced wall panel 
support shall be provided as follows: 


1. Cantilevered floor joists complying with Section 
R502.3.3 shall be permitted to support braced wall 
panels. 


2. Raised floor system post or pier foundations sup- 
porting braced wall panels shall be designed in 
accordance with accepted engineering practice. 


3. Masonry stem walls with a length of 48 inches 
(1219 mm) or less supporting braced wall panels 
shall be reinforced in accordance with Figure 
R602.10.9. Masonry stem walls with a length 
greater than 48 inches (1219 mm) supporting braced 
wall panels shall be constructed in accordance with 
Section R403.1 Methods ABW and PFH shall not 
be permitted to attach to masonry stem walls. 


4. Concrete stem walls with a length of 48 inches 
(1219 mm) or less, greater than 12 inches (305 mm) 
tall and less than 6 inches (152 mm) thick shall have 
reinforcement sized and located in accordance with 
Figure R602.10.9. 


R602.10.9.1 Braced wall panel support for Seismic 
Design Categories D,, D, and D,. In Seismic Design 
Categories D,, D, and D,, braced wall panel footings 
shall be as specified in Section R403.1.2. 


8d @ 6" O.C. ALONG 
BRACED WALL PANEL 


—— — BRACED WALL PANEL 


3-16d @ 16" O.C. ALONG 
BRACED WALL PANEL 


CONTINUOUS RIM CONTINUOUS ALONG LENGTH 
OR BAND JOIST OF BRACED WALL PANEL 
For SI: 1 inch = 25.4 mm. 
FIGURE R602.10.8(1) 


BRACED WALL PANEL CONNECTION WHEN PERPENDICULAR TO FLOOR/CEILING FRAMING 
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R602.10.10 Cripple wall bracing. Cripple walls shall be 
constructed in accordance with Section R602.9 and braced in 
accordance with this section. Cripple walls shall be braced 
with the length and method of bracing used for the wall 
above in accordance with Tables R602.10.3(1) and 
R602.10.3(3), and the applicable adjustment factors in Table 
R602.10.3(2) or R602.10.3(4), respectively, except that the 
length of cripple wall bracing shall be multiplied by a factor 
of 1.15. Where gypsum wall board is not used on the inside 
of the cripple wall bracing, the length adjustments for the 
elimination of the gypsum wallboard, or equivalent, shall be 
applied as directed in Tables R602.10.3(2) and R602.10.3(4) 
to the length of cripple wall bracing required. This adjust- 
ment shall be taken in addition to the 1.15 increase. 


R602.10.10.1 Cripple wall bracing for Seismic 
Design Categories D, and D, and townhouses in Seis- 
mic Design Category C. In addition to the requirements 
in Section R602.10.10, the distance between adjacent 
edges of braced wall panels for cripple walls along a 
braced wall line shall be 14 feet (4267 mm) maximum. 


Where braced wail lines at interior walls are not 
supported on a continuous foundation below, the adja- 
cent parallel cripple walls, where provided, shall be 
braced with Method WSP or Method CS-WSP in 
accordance with Section R602.10.4. The length of brac- 
ing required in accordance with Table R602.10.3(3) for 
the cripple walls shall be multiplied by 1.5. Where the 


CONTINUOUS RIM 
OR END JOIST 


8d @ 6" 0.C. ALONG 
BRACED WALL PANEL 


-«——— BRACED WALL PANEL 


3-16d @ 16" O.C. ALONG 
BRACED WALL PANEL 


ADDITIONAL FRAMING 
MEMBER DIRECTLY ABOVE 
BRACED WALL PANEL 


8d @ 6" O.C. ALONG 
BRACED WALL PANEL 


= BRACED WALL PANEL 


3-16d @ 16" O.C. ALONG 
BRACED WALL PANEL 


ADDITIONAL FRAMING 


cripple walls do not have sufficient length to provide 
the required bracing, the spacing of panel edge fasten- 
ers shall be reduced to 4 inches (102 mm) on center and 
the required bracing length adjusted by 0.7. If the 
required length can still not be provided, the cripple 
wall shall be designed in accordance with accepted 
engineering practice. 


R602.10.10.2 Cripple wall bracing for Seismic 
Design Category D,. In Seismic Design Category D,, 
cripple walls shall be braced in accordance with Tables 
R602.10.3(3) and R602.10.3(4). 


R602.10.10.3 Redesignation of cripple walls. Where 
all cripple wall segments along a braced wall line do 
not exceed 48 inches (1219 mm) in height, the cripple 
walls shall be permitted to be redesignated as a first- 
story wall for purposes of determining wall bracing 
requirements. Where any cripple wall segment in a 
braced wall line exceeds 48 inches (1219 mm) in 
height, the entire cripple wall shall be counted as an 
additional story. If the cripple walls are redesignated, 
the stories above the redesignated story shall be 
counted as the second and third stories, respectively. 


R602.11 Wall anchorage. Braced wail line sills shall be 


anchored to concrete or masonry foundations in accordance 
with Sections R403.1.6 and R602.11.1. 


FULL-HEIGHT BLOCKING 
@ 16" O.C. ALONG 
BRACED WALL PANEL 


TOE NAIL 3-8d 
NAILS AT EACH 
BLOCKING 
MEMBER 


BRACED WALL PANEL 


3-16d AT EACH 
BLOCKING MEMBER 


-4— ——— 2-16d NAILS 
EACH SIDE 


FULL-HEIGHT BLOCKING 


CONTINUOUS RIM MEMBER DIRECTLY BELOW " 
OR END JOIST BRACED WALL PANEL DA EL 
For SI: 1 inch = 25.4 mm. 
FIGURE R602.10.8(2) 


BRACED WALL PANEL CONNECTION WHEN PARALLEL TO FLOOR/CEILING FRAMING 
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ROOF SHEATHING 


EDGE NAILING PER 
TABLE R602.3(1) 


15.25" MAX 


2x BLOCKING 


SOLID BLOCKING BETWEEN 
RAFTERS ATTACHED TO TOP 
PLATES WITH 8d @ 6" O.C. ALONG BRACING* 


ROOF TRUSSES 
PER R802.10 


NAILING PER 


LENGTH OF BRACED WALL PANEL BRACED WALL 1 TABLE В602.3(1) 
NEL 

к. PROVIDE VENTING 
А 6-0 - PER SECTION R806 

For SI: 1 inch = 25.4 mm. (NOT SHOWN) 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
FIGURE R602.10.8.2(1) a. Methods of bracing shall be as described in Section R602.10.4. 
BRACED WALL PANEL CONNECTION 
TO PERPENDICULAR RAFTERS 


FIGURE R602.10.8.2(2) 
BRACED WALL PANEL CONNECTION OPTION TO 
PERPENDICULAR RAFTERS OR ROOF TRUSSES 


WHERE AIR GAP AT 
TOP IS NOT USED, CENTER 
W/3 AVAILABLE FOR VENT 

HOLES i 


PROVIDE VENTING 
PER SECTION R806 


ROOF SHEATHING 


EDGE NAILING PER 
TABLE R602.3(1) (TYP) 


аа 


4 


2277727 22 2222 Z 
Ж 


ПЕ 


x 4 
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NS 


~ 


= 
ж 
ІІ 


S 


ROOF TRUSSES 
PER R802.10 
NAILING PER 
TABLE R602.3(1) 


<< 


E 


( A ) SECTION (в) ELEVATION 


For SI: 1 inch = 25.4 mm, 1 foot 2304.8 mm 
a. Methods of bracing shall be as described in Section R602.10.4. 


FIGURE R602.10.8.2(3) 
BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS OR ROOF TRUSSES 
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48' ORLESS 


BRACED WALL PANEL 


у" ANCHOR BOLTS PER 
BRACED WALL PANEL 
REQUIREMENTS 


BRACED WALL PANEL 


| 48" ORLESS 


у" ANCHOR BOLTS PER BRACED 
WALL PANEL REQUIREMENTS 


BOND BEAM WITH 1-#4 BAR 


#4 BAR MIN.; FIELD BEND 6” 
EXTENSION INTO BOND BEAM 


48" MAXIMUM 


SHORT STEM WALL REINFORCEMENT 


| 48" OR LESS 


< BRACED WALL PANEL 


I TI 


BOND BEAM WITH 1-#4 BAR 


š HL I dL 

SUI ТЕ was з 
> | SUBSTITUTED FOR ANCHOR 
ж 


BOLTS АМО REBAR 


Ж COVER MIN. 2" CUT WASHERS 


OPTIONAL STEM WALL REINFORCEMENT TYPICAL STEM WALL SECTION 
NOTE: GROUT BOND BEAMS AND ALL CELLS THAT CONTAIN 


REBAR, THREADED RODS AND ANCHOR BOLTS. 
For SI: 1 inch = 25.4 mm. 


FIGURE R602.10.9 
MASONRY STEM WALLS SUPPORTING BRACED WALL PANELS 
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R602.11.1 Wall anchorage for all buildings in Seismic 
Design Categories D,, D, and D, and townhouses in 
Seismic Design Category C. Plate washers, not less than 
0.229 inch by 3 inches by 3 inches (5.8 mm by 76 mm by 
76 mm) in size, shall be provided between the foundation 
sill plate and the nut except where approved anchor straps 
are used. The hole in the plate washer is permitted to be 
diagonally slotted with a width of up to ?/,, inch (5 mm) 
larger than the bolt diameter and a slot length not to 
exceed 1?/, inches (44 mm), provided a standard cut 
washer is placed between the plate washer and the nut. 


R602.11.2 Stepped foundations in Seismic Design Cate- 
gories D,, D, and D,. In all buildings located in Seismic 
Design Categories D,, D, or D,, where the height of a 
required braced wall line that extends from foundation to 
floor above varies more than 4 feet (1219 mm), the braced 
wall line shall be constructed in accordance with the fol- 
lowing: 


1. Where the lowest floor framing rests directly on a 
sill bolted to a foundation not less than 8 feet (2440 
mm) in length along a line of bracing, the line shall 
be considered as braced. The double plate of the 
cripple stud wall beyond the segment of footing that 
extends to the lowest framed floor shall be spliced 
by extending the upper top plate not less than 4 feet 
(1219 mm) along the foundation. Anchor bolts shall 
be located not more than 1 foot and 3 feet (305 and 
914 mm) from the step in the foundation. See Figure 
R602.11.2. 


2. Where cripple walls occur between the top of the 
foundation and the lowest floor framing, the 


a 


2x SILL PLATE ——pË FT. MIN. n 


Se Со 6 0:99 өлі 9:99 9 6 0 9.0 9 


SPLICE 


WALL CONSTRUCTION 


bracing requirements of Sections R602.10.10, 
R602.10.10.1 and R602.10.10.2 shall apply. 


3. Where only the bottom of the foundation is stepped 
and the lowest floor framing rests directly on a sill 
bolted to the foundations, the requirements of Sec- 
tions R403.1.6 and R602.11.1 shall apply. 


R602.12 Simplified wall bracing. Buildings meeting all of 
the following conditions shall be permitted to be braced in 
accordance with this section as an alternative to the require- 
ments of Section R602.10. The entire building shall be braced 
in accordance with this section; the use of other bracing pro- 
visions of Section R602.10, except as specified herein, shall 
not be permitted. 


ile 


. The structure shall be located where the basic design 


There shall be not more than three stories above the top 
of a concrete or masonry foundation or basement wall. 
Permanent wood foundations shall not be permitted. 


. Floors shall not cantilever more than 24 inches (607 


mm) beyond the foundation or load-bearing wall 
below. 


. Wall height shall not be greater than 10 feet (3048 mm). 
. The building shall have a roof eave-to-ridge height of 


15 feet (4572 mm) or less. 


. Exterior walls shall have gypsum board with a mini- 


mum thickness of '/, inch (12.7 mm) installed on the 
interior side fastened in accordance with Table 
К702:3 5. 


wind speed, V, is less than ог equal to 130 mph (58 m/s), 
and the exposure category is B or C. 


WHERE FOOTING SECTION "A" IS MORE THAN 8 FT 
PROVIDE METAL TIE 16 GA BY 1.5 BY 4 FT MIN. EACH 
SIDE OF SPLICE W/8-16d COMMON NAILS. 


CONCRETE 

STEPPED 

FOOTING 2x CRIPPLE 
STUD WALL 


FOOTING SECTION "A" 


For 51: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
Note: Where footing Section “A” is less than 8 feet long in a 25-foot-long wall, install bracing at cripple stud wall. 


e 


FIGURE R602.11.2 
STEPPED FOUNDATION CONSTRUCTION 
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7. The structure shall be located in Seismic Design Cate- 
gory A, B or C for detached one- and two-family dwell- 
ings or Seismic Design Category A or B for 
townhouses. 


8. Cripple walls shall not be permitted in three-story 
buildings. 

R602.12.1 Circumscribed rectangle. Тһе bracing 
required for each building shall be determined by circum- 
scribing a rectangle around the entire building on each 
floor as shown in Figure R602.12.1. The rectangle shall 
surround all enclosed offsets and projections such as sun- 
rooms and attached garages. Open structures, such as car- 
ports and decks, shall be permitted to be excluded. The 
rectangle shall not have a side greater than 60 feet (18 288 
mm), and the ratio between the long side and short side 
shall be not greater than 3:1. 


R602.12.2 Sheathing materials. The following sheathing 
materials installed on the exterior side of exterior walls 
shall be used to construct a bracing unit as defined in Sec- 
tion R602.12.3. Mixing materials is prohibited. 


1. Wood structural panels with a minimum thickness 
of ?/, inch (9.5 mm) fastened in accordance with 
Table R602.3(3). 


2. Structural fiberboard sheathing with a minimum 
thickness of '/, inch (12.7 mm) fastened in ассог- 
dance with Table R602.3(1). 


R602.12.3 Bracing unit. A bracing unit shall be a full- 
height sheathed segment of the exterior wall without open- 
ings or vertical or horizontal offsets and a minimum length 
as specified herein. Interior walls shall not contribute 
toward the amount of required bracing. Mixing of Items 1 
and 2 is prohibited on the same story. 


1. Where all framed portions of all exterior walls are 
sheathed in accordance with Section R602.12.2, 
including wall areas between bracing units, above 
and below openings and on gable end walls, the 
minimum length of a bracing unit shall be 3 feet 
(914 mm). 


2. Where the exterior walls are braced with sheathing 
panels in accordance with Section R602.12.2 and 
areas between bracing units are covered with other 
materials, the minimum length of a bracing unit 
shall be 4 feet (1219 mm). 


R602.12.3.1 Multiple bracing units. Segments of 
wall compliant with Section R602.12.3 and longer than 
the minimum bracing unit length shall be considered as 
multiple bracing units. The number of bracing units 
shall be determined by dividing the wall segment 
length by the minimum bracing unit length. Full-height 
sheathed segments of wall narrower than the minimum 
bracing unit length shall not contribute toward a brac- 
ing unit except as specified in Section R602.12.6. 


R602.12.4 Number of bracing units. Each side of the 
circumscribed rectangle, as shown in Figure R602.12.1, 
shall have, at a minimum, the number of bracing units in 
accordance with Table R602.12.4 placed on the parallel 
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exterior walls facing the side of the rectangle. Bracing 
units shall then be placed using the distribution require- 
ments specified in Section R602.12.5. 


R602.12.5 Distribution of bracing units. The placement 
of bracing units on exterior walls shall meet all of the fol- 
lowing requirements as shown in Figure R602.12.5. 


1. A bracing unit shall begin not more than 12 feet 
(3658 mm) from any wall corner. 


2. The distance between adjacent edges of bracing 
units shall be not greater than 20 feet (6096 mm). 


3. Segments of wall greater than 8 feet (2438 mm) in 
length shall have not less than one bracing unit. 


R602.12.6 Narrow panels. The bracing methods refer- 
enced in Section R602.10 and specified in Sections 
R602.12.6.1 through R602.12.6.3 shall be permitted where 
using simplified wall bracing. 


R602.12.6.1 Method CS-G. Braced wall panels соп- 
structed as Method CS-G in accordance with Tables 
R602.10.4 and R602.10.5 shall be permitted for one- 
story garages where all framed portions of all exterior 
walls are sheathed with wood structural panels. Each 
CS-G panel shall be equivalent to 0.5 of a bracing unit. 
Segments of wall that include a Method CS-G panel 
shall meet the requirements of Section R602.10.4.2. 


R602.12.6.2 Method CS-PF. Braced wall panels con- 
structed as Method CS-PF in accordance with Section 
R602.10.6.4 shall be permitted where all framed por- 
tions of all exterior walls are sheathed with wood struc- 
tural panels. Each CS-PF panel shall equal 0.75 bracing 
units. Not more than four CS-PF panels shall be permit- 
ted on all segments of walls parallel to each side of the 
circumscribed rectangle. Segments of wall that include 
a Method CS-PF panel shall meet the requirements of 
Section R602.10.4.2. 


R602.12.6.3 Methods ABW, РЕН and РЕС. Braced 
wall panels constructed as Method ABW, PFH and 
PFG shall be permitted where bracing units are con- 
structed using wood structural panels applied either 
continuously or intermittently. Each ABW and PFH 
panel shall equal one bracing unit and each PFG panel 
shall be equal to 0.75 bracing unit. 


R602.12.7 Lateral support. For bracing units located 
along the eaves, the vertical distance from the outside edge 
of the top wall plate to the roof sheathing above shall not 
exceed 9.25 inches (235 mm) at the location of a bracing 
unit unless lateral support is provided in accordance with 
Section R602.10.8.2. 


R602.12.8 Stem walls. Masonry stem walls with a height 
and length of 48 inches (1219 mm) or less supporting a 
bracing unit or a Method CS-G, CS-PF or PFG braced 
wall panel shall be constructed in accordance with Figure 
R602.10.9. Concrete stem walls with a length of 48 inches 
(1219 mm) or less, greater than 12 inches (305 mm) tall 
and less than 6 inches (152 mm) thick shall be reinforced 
sized and located in accordance with Figure R602.10.9. 
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FIGURE R602.12.1 
RECTANGLE CIRCUMSCRIBING AN ENCLOSED BUILDING 


SECTION R603 
COLD-FORMED STEEL WALL FRAMING 


R603.1 General. Elements shall be straight and free of any 
defects that would significantly affect structural performance. 
Cold-formed steel wall framing members shall be in accor- 
dance with the requirements of this section. 


R603.1.1 Applicability limits. The provisions of this 
section shall control the construction of exterior cold- 
formed steel wall framing and interior load-bearing 
cold-formed steel wall framing for buildings not more 
than 60 feet (18 288 mm) long perpendicular to the joist 
or truss span, not more than 40 feet (12 192 mm) wide 
parallel to the joist or truss span, and less than or equal 
to three stories above grade plane. Exterior walls 
installed in accordance with the provisions of this sec- 
tion shall be considered as /oad-bearing walls. Cold- 
formed steel walls constructed in accordance with the 
provisions of this section shall be limited to sites where 
the basic design wind speed, V, is less than 140 miles 
per hour (63 m/s), Exposure Category B or C, and the 
ground snow load is less than or equal to 70 pounds per 
square foot (3.35 kPa). 


R603.1.2 In-line framing. Load-bearing cold-formed 
steel studs constructed in accordance with Section R603 
shall be located in-line with joists, trusses and rafters in 
accordance with Figure R603.1.2 and the tolerances speci- 
fied as follows: 


1. The maximum tolerance shall be ?/, inch (19 mm) 
between the centerline of the horizontal framing 
member and the centerline of the vertical framing 
member. 
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2. Where the centerline of the horizontal framing 
member and bearing stiffener is located to one side 
of the centerline of the vertical framing member, the 
maximum tolerance shall be '/, inch (3 mm) between 
the web of the horizontal framing member and the 
edge of the vertical framing member. 


R603.2 Structural framing. Load-bearing cold-formed steel 
wall framing members shall be in accordance with this section. 


R603.2.1 Material. Load-bearing cold-formed steel fram- 
ing members shall be cold formed to shape from structural- 
quality sheet steel complying with the requirements of 
ASTM A1003: Structural Grades 33 Type H and 50 Type H. 


R603.2.2 Corrosion protection. Load-bearing cold- 
formed steel framing shall have a metallic coating comply- 
ing with ASTM A1003 and one of the following: 


1. Not less than G 60 in accordance with ASTM A653. 
2. Notless than AZ 50 in accordance with ASTM A792. 


R603.2.3 Dimension, thickness and material grade. 
Load-bearing cold-formed steel wall framing members 
shall comply with Figure R603.2.3(1) and with the dimen- 
sional and thickness requirements specified in Table 
R603.2.3. Additionally, C-shaped sections shall have a 
minimum flange width of 17, inches (41 mm) and a maxi- 
mum flange width of 2 inches (51 mm). The minimum lip 
size for C-shaped sections shall be '/, inch (12.7 mm). 
Track sections shall comply with Figure R603.2.3(2) and 
shall have a minimum flange width of 1'/, inches (32 mm). 
Minimum Grade 33 ksi steel shall be used wherever 33 
mil and 43 mil thicknesses are specified. Minimum Grade 
50 ksi steel shall be used wherever 54 and 68 mil thick- 
nesses are specified. 
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TABLE R602.12.4 
MINIMUM NUMBER OF BRACING UNITS ON EACH SIDE OF THE CIRCUMSCRIBED RECTANGLE 


MINIMUM NUMBER OF BRACING MINIMUM NUMBER OF BRACING 
a, b, d , 
BASIC EAVE-TO-RIDGE UNITS ON EACH LONG SIDE UNITS ON EACH SHORT SIDE* 


DESIGN WIND 


SPEED, V STORY LEVEL HEIGHT Length of short side (feet)* Length of long side (feet)* 


(mph) 


3 3 
B 
КЕ 
xis 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447m/s. 

a. Interpolation shall not be permitted. 

b. Cripple walls or wood-framed basement walls in a walk-out condition shall be designated as the first story and the stories above shall be redesignated as the 
second and third stories, respectively, and shall be prohibited in a three-story structure. 

c. Actual lengths of the sides of the circumscribed rectangle shall be rounded to the next highest unit of 10 when using this table. 

d. For Exposure Category C, multiply bracing units by a factor of 1.20 for a one-story building, 1.30 for a two-story building and 1.40 for a three-story building. 
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MAX 
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WALL 
CORNER 


4 FT. š 
BRACING 
UNIT 


MULTIPLE BRACING UNITS 
EQUAL LENGTH DIVIDED BY 3 


MULTIPLE BRACING UNITS 
EQUAL LENGTH DIVIDED BY 4 


7 
| E 
For SI: 1 foot = 304.8 mm. 
FIGURE R602.12.5 
BRACING UNIT DISTRIBUTION 
HORIZONTAL 
FRAMING HORIZONTAL 
MEMBER FRAMING 
MEMBER 
BEARING STIFFENER 
BEARING STIFFENER 
TRACK 
TRACK 
STUD 
STUD 
€ STUD 
BEARING 
STIFFENER 
HORIZONTAL HORIZONTAL HORIZONTAL 
€ FRAMING € FRAMING 6 FRAMING 
MEMBER MEMBER MEMBER 
4 
MAX. MAX. 
chen i mee ee Seay 
+—%%” MAX. 
FROM WEB OF 
HORIZONTAL 
FRAMING 
MEMBER TO 
EDGE OF 
VERTICAL VERTICAL Ebr VERTICAL 
€ FRAMING € FRAMING MEMBER FRAMING 
MEMBER MEMBER MEMBER 


For SI: 1 inch = 25.4 mm, 


FIGURE R603.1.2 
IN-LINE FRAMING 


TABLE R603.2.3 
LOAD-BEARING COLD-FORMED STEEL STUD SIZES AND THICKNESSES 


MEMBER WEB DEPTH MINIMUM BASE STEEL THICKNESS 
DESIGNATION* (inches) mil (inches) 
350S162-t 33 (0.0329), 43 (0.0428), 54 (0.0538) 
550S162-t 33 (0.0329), 43 (0.0428), 54 (0.0538), 68 (0.0677) 


For SI: 1 inch = 25.4 mm; 1 mil = 0.0254 mm. 
a. The member designation is defined by the first number representing the member depth in hundredths of an inch, *S" representing a stud or joist member, the 
second number representing the flange width in hundredths of an inch, and the letter “t” shall be a number representing the minimum base metal thickness in mils. 
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WEB 


| 


DEPTH OF WEB 
UU WES по 
FIGURE R603.2.3(1) FIGURE R603.2.3(2) 
C-SHAPED SECTION TRACK SECTION 
R603.2.4 Identification. Load-bearing cold-formed steel 3. Holes shall have a center-to-center spacing of not 
framing members shall have a legible label, stencil, stamp or less than 24 inches (610 mm). 
embossment with the following information as a minimum: 4. Holes shall have a web hole width not greater 
1. Manufacturer's identification. than 0.5 times the member depth, or 1'/, inches 
2. Minimum base steel thickness in inches (mm). (38 mm). 
3. Minimum coating designation. 5: Holes shall have a web hole length not exceeding 
fees Ma rae TT 47, inches (114 mm). 
. Minimum yield strength, = Ë 
ч y i ae на 6. Holes shall have a minimum distance between 
(ksi) (MPa). 2 
à D the edge of the bearing surface and the edge of 
R603.2.5 Fastening. Screws for steel-to-steel connections the web hole of not less than 10 inches (254 mm). 


shall be installed with a minimum edge distance and cen- 


ter-to-center spacing of '/, inch (12.7 mm), shall be self- Framing members with web holes not conforming to 


drilling tapping and shall conform to ASTM C1513. Struc- the above requirements shall be reinforced in accor- 
tural sheathing shall be attached to cold-formed steel studs dance with Section R603.2.6.2, patched in accordance 
with minimum No. 8 self-drilling tapping screws that con- with Section R603.2.6.3 or designed in accordance with 
form to ASTM C1513. Screws for attaching structural accepted engineering practice. 


sheathing to cold-formed steel wall framing shall have a 
minimum head diameter of 0.292 inch (7.4 mm) with 
countersunk heads and shall be installed with a minimum 
edge distance of */, inch (9.5 mm). Gypsum board shall be 
attached to cold-formed steel wall framing with minimum 
No. 6 screws conforming to ASTM C954 or ASTM C1513 
with a bugle-head style and shall be installed in accor- 
dance with Section R702. For connections, screws shall 
extend through the steel not fewer than three exposed 
threads. Fasteners shall have rust-inhibitive coating suit- 
able for the installation in which they are being used, or be 
manufactured from material not susceptible to corrosion. 


R603.2.6 Web holes, web hole reinforcing and web hole 
patching. Web holes, web hole reinforcing and web hole 24" MIN. 
patching shall be in accordance with this section. 


R603.2.6.1 Web holes. Web holes in wall studs and 
other structural members shall comply with all of the 
following conditions: 


477 MAX. 


10" MIN. 


PENETRATION 
(HOLE, PUNCHOUT) 


1%" MAX. 


STUD & PUNCHOUT 
1. Holes shall conform to Figure R603.2.6.1. t 
Е қ For SI: 1 inch - 25.4 mm. 
2. Holes shall be permitted only along the centerline "— I 
of the web of the framing member. WALL STUD WEB HOLES 
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R603.2.6.2 Web hole reinforcing. Web holes in gable 
endwall studs not conforming to the requirements of 
Section R603.2.6.1 shall be permitted to be reinforced if 
the hole is located fully within the center 40 percent of 
the span and the depth and length of the hole does not 
exceed 65 percent of the flat width of the web. The rein- 
forcing shall be a steel plate or C-shaped section with a 
hole that does not exceed the web hole size limitations 
of Section R603.2.6.1 for the member being reinforced. 
The steel reinforcing shall be the same thickness as the 
receiving member and shall extend not less than 1 inch 
(25 mm) beyond all edges of the hole. The steel rein- 
forcing shall be fastened to the web of the receiving 
member with No. 8 screws spaced not more than 1 inch 
(25 mm) center-to-center along the edges of the patch 
with minimum edge distance of '/, inch (12.7 mm). 


R603.2.6.3 Hole patching. Web holes in wall studs and 
other structural members not conforming to the require- 
ments in Section R603.2.6.1 shall be permitted to be 
patched in accordance with either of the following meth- 
ods: 


1. Framing members shall be replaced or designed 
in accordance with accepted engineering practice 
where web holes exceed the following size limits: 


1.1. The depth of the hole, measured across 
the web, exceeds 70 percent of the flat 
width of the web. 


1.2. The length of the hole measured along 
the web exceeds 10 inches (254 mm) or 
the depth of the web, whichever is 
greater. 


2. Web holes not exceeding the dimensional require- 
ments in Section R603.2.6.3, Item 1, shall be 
patched with a solid steel plate, stud section or 
track section in accordance with Figure 
R603.2.6.3. The steel patch shall, as a minimum, 
be the same thickness as the receiving member and 


STUD 


NO. 8 SCREWS 
SPACED AT 1" O.C. 
(TYP.) 


SOLID STEEL PLATE, 
C-SHAPE OR TRACK, 
MIN. THICKNESS AS STUD 


For SI: 1 inch = 25.4 mm. 


FIGURE R603.2.6.3 
WALL STUD WEB HOLE PATCH 
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shall extend not less than 1 inch (25 mm) beyond 
all edges of the hole. The steel patch shall be fas- 
tened to the web ofthe receiving member with No. 
8 screws spaced not more than 1 inch (25 mm) cen- 
ter-to-center along the edges of the patch with a 
minimum edge distance of '/, inch (12.7 mm). 


R603.3 Wall construction. Exterior cold-formed steel 
framed walls and interior load-bearing cold-formed steel 
framed walls shall be constructed in accordance with the pro- 
visions of this section. 


R603.3.1 Wall to foundation or floor connection. 
Cold-formed steel framed walls shall be anchored to 
foundations or floors in accordance with Table R603.3.1 
and Figure R603.3.1(1), R603.3.1(2), R603.3.1(3) or 
R603.3.1(4). Anchor bolts shall be located not more than 
12 inches (305 mm) from corners or the termination of 
bottom tracks. Anchor bolts shall extend not less than 15 
inches (381 mm) into masonry or 7 inches (178 mm) into 
concrete. Foundation anchor straps shall be permitted, in 
lieu of anchor bolts, if spaced as required to provide 
equivalent anchorage to the required anchor bolts and 
installed in accordance with manufacturer's require- 
ments. 


R603.3.1.1 Gable endwalls. Gable endwalls with 
heights greater than 10 feet (3048 mm) shall be 
anchored to foundations or floors in accordance with 
Table R603.3.1.1(1) or R603.3.1.1(2). 


R603.3.2 Minimum stud sizes. Cold-formed steel walls 
shall be constructed in accordance with Figure 
R603.3.1(1), R603.3.1(2) or R603.3.1(3), as applicable. 
Exterior wall stud size and thickness shall be determined 
in accordance with the limits set forth in Tables 
R603.3.2(2) through R603.3.2(16). Interior load-bearing 
wall stud size and thickness shall be determined in accor- 
dance with the limits set forth in Tables R603.3.2(2) 
through R603.3.2(16) based on an basic design wind 
speed, V, of 115 miles per hour (51 m/s), Exposure Cate- 
gory B, and the building width, stud spacing and snow 
load, as appropriate. Fastening requirements shall be in 
accordance with Section R603.2.5 and Table R603.3.2(1). 
Top and bottom tracks shall have the same minimum 
thickness as the wall studs. 


Exterior wall studs shall be permitted to be reduced to 
the next thinner size, as shown in Tables R603.3.2(2) 
through R603.3.2(16), but not less than 33 mils (0.84 
mm), where both of the following conditions exist: 


1. Minimum of '/,-inch (12.7 mm) gypsum board is 
installed and fastened on the interior surface in 
accordance with Section R702. 


2. Wood structural sheathing panels of minimum 7/,,- 
inch-thick (11.1 mm) oriented strand board or '/,,- 
inch-thick (12 mm) plywood are installed and fas- 
tened in accordance with Section R603.9.1 and 
Table R603.3.2(1) on the outside surface. 


Interior /oad-bearing walls shall be permitted to be 
reduced to the next thinner size, as shown in Tables 
R603.3.2(2) through R603.3.2(16), but not less than 33 
mils (0.84 mm), where not less than '/,-inch (12.7 mm) 
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gypsum board is installed and fastened in accordance with 
Section R702 on both sides of the wall. The tabulated stud 
thickness for /oad-bearing walls shall be used where the 
attic load is 10 pounds per square foot (480 Pa) or less. A 
limited attic storage load of 20 pounds per square foot 
(960 Pa) shall be permitted provided that the next higher 
snow load column is used to select the stud size from 
Tables R603.3.2(2) through R603.3.2(16). 


For two-story buildings, the tabulated stud thickness for 
walls supporting one floor, roof and ceiling shall be used 
where the second-floor live load is 30 pounds per square 
foot (1440 Pa). Second-floor live loads of 40 psf (1920 Pa) 
shall be permitted provided that the next higher snow load 
column is used to select the stud size from Tables 
R603.3.2(2) through R603.3.2(11). 


For three-story buildings, the tabulated stud thickness for A 


walls supporting one or two floors, roof and ceiling shall be 
used where the third-floor live load is 30 pounds per square 
foot (1440 Pa). Third-floor live loads of 40 pounds per 
square foot (1920 Pa) shall be permitted provided that the 
next higher snow load column is used to select the stud size 
from Tables R603.3.2(12) through R603.3.2(16). 


R603.3.2.1 Gable endwalls. The size and thickness of 
gable endwall studs with heights less than or equal to 
10 feet (3048 mm) shall be permitted in accordance 
with the limits set forth in Table R603.3.2.1(1). The 
size and thickness of gable endwall studs with heights 
greater than 10 feet (3048 mm) shall be determined in 
accordance with the limits set forth in Table 
R603.3.2.1(2). 


TABLE R603.3.1 
WALL TO FOUNDATION OR FLOOR CONNECTION ВЕОЏВЕМЕМТ5“? 


FRAMING 
CONDITION 


1/” minimum | '/" minimum 


Wall bottom track to foundation 
per Figure R603.3.1(2)* 


bolt at 6’ o.c. bolt at 6’ o.c. 


Steel plate Steel plate 
spaced at 4' o.c., | spaced at 4' o.c., 
with 4-No. 8 with 4-No. 8 
screws and 4- screws and 4- 
10d or 6-8d 10d or 6-8d 
common nails | common nails 


Wall bottom track to wood sill 
per Figure R603.3.1(3) 


-No. 8 screws 


spaced at 3’ o.c., | spaced at 3’ o.c., | spaced at 2’ o.c., 
with 4-No. 8 
screws and 4- 


common nails 


BASIC WIND SPEED, V (mph) AND EXPOSURE CATEGORY 


Wall bottom track to floor рег | 1-No. 8 screw at | 1-Мо. 8 screwat | 2 
Figure R603.3.1(1) 12 Gc; 8702; 


1,” minimum 
diameter anchor | diameter anchor | diameter anchor | diameter anchor | diameter anchor | diameter anchor 
bolt at 4’ o.c. 


3-No. 8 screws 
at 6" o.c. 


3-No. 8 screws 
at 8" o.c. 


2-No. 8 screws 


at 8" o.c. at 6" o.c. 


1,” minimum | '/,” minimum | '/,” minimum 


boltat4'o.c. | bolt at 3⁄4” o.c. | bolt at 2’-8” o.c. 


Steel plate Steel plate Steel plate Steel plate 
spaced at 1'-4" 
0.c., with 4-No. 
8 screws and 4- 
10d or 6-8d 


common nails 


with 4-No. 8 
screws and 4- 
10d or 6-8d 
common nails 


with 4-No. 8 
screws and 4- 
10d or 6-8d 
common nails 


10d or 6-8d 


For SI: 1 inch = 25.4 mm, | mile per hour = 0.447 m/s, 1 foot = 304.8 mm, 1 pound = 4.45 N. 
a. Anchor bolts are to be located not more than 12 inches from corners or the termination of bottom tracks, such as at door openings or corners. Bolts are to 


extend not less than 15 inches into masonry or 7 inches into concrete. 
b. АП screw sizes shown аге minimum. 
c. NR - Uplift connector not required. 


d. Foundation anchor straps are permitted in place of anchor bolts, if spaced as required to provide equivalent anchorage to the required anchor bolts and 


installed in accordance with manufacturer's requirements. 
e. See Figure R603.3.1(4) for details. 
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STRUCTURAL STEEL STUD 


NO. 8 SCREWS SPACED 
PER TABLE R603.3.1 


FLOOR 
SHEATHING 


STRUCTURAL STUD 


FIGURE R603.3.1(1) 
WALL TO FLOOR CONNECTION 


TRACK 


NO. 8 SCREW THROUGH 
EACH FLANGE 


4 NO. 8 SCREWS THROUGH 
EACH FLANGE 


STUD BLOCKING INSIDE WALL TRACK 
(MINIMUM THICKNESS OF STUD) 


ANCHOR BOLT OR OTHER CONNECTION 
AS REQUIRED 


а FOUNDATION OR SLAB ОМ GRADE 


SILL SEALER AS REQUIRED 
For SI: 1 inch = 25.4 mm. 


FIGURE R603.3.1(2) 
WALL TO FOUNDATION CONNECTION 
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MINIMUM 3" x 4" x 33 MIL 
METAL PLATE 


4-10d OR 6-8d COMMON NAIL 
NO. 8 SCREW THROUGH EACH FLANGE 
MINIMUM 4 NO. 8 SCREWS 


ANCHOR BOLT THROUGH WOOD SILL 
OR OTHER CONNECTION AS REQUIRED 


FOUNDATION OR SLAB ON GRADE 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. 


FIGURE R603.3.1(3) 
WALL TO WOOD SILL CONNECTION 


CONTINUOUS 1.25 IN. .33 MIL STEEL 
STRAP UNDER WOOD SILL ATTACHED 
Me EACH FLANGE OF STUD 


ANCHOR BOLT OR 
OTHER CONNECTOR 


AS REQUIRED WOOD FOUNDATION SILL 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. A 


FIGURE R603.3.1(4) 
WIND UPLIFT CONNECTOR 
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TABLE R603.3.1.1(1) 
GABLE ENDWALL TO FLOOR CONNECTION REQUIREMENTS* ^ ° 


BASIC al v WALL BOTTOM TRACK TO FLOOR JOIST OR TRACK CONNECTION 


Exposure 
Category Stud height, h (feet) 
2 


-No. 8 screw (а) 12" -No. 8 screw @ 12" 


RE a 
ЖІ со У 1-No. 8 screw @ 12" 
eR] 


о.с. 1-Мо. o.c. 1-No. о.с. 
[ — БЕСТЕН БЕСТІСТ ТІН БЕЕЕСТІСІТІЗСЕНЕ оооба 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s, 1 foot = 304.8 mm. 

a. Refer to Table R603.3.1.1(2) for gable endwall bottom track to foundation connections. 

b. Where attachment is not given, special design is required. 

c. Stud height, 7, is measured from wall bottom track to wall top track or brace connection height. 


TABLE R603.3.1.1(2) 
GABLE ENDWALL BOTTOM TRACK TO FOUNDATION CONNECTION REQUIREMENTS* > ° 


MON oe Seed < MINIMUM SPACING FOR '/,-INCH-DIAMETER ANCHOR BOLTS“ 


с 140 3'- 0" o.c. 3'- 0" o.c. 3'- 0" o.c. 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s, 1 foot = 304.8 mm. 

a. Refer to Table R603.3.1.1(1) for gable endwall bottom track to floor joist or track connection connections. 

b. Where attachment is not given, special design is required. 

c. Stud height, 7, is measured from wall bottom track to wall top track or brace connection height. 

d. Foundation anchor straps are permitted in place of anchor bolts if spaced as required to provide equivalent anchorage to the required anchor bolts and installed 
in accordance with manufacturer's requirements. 


TABLE R603.3.2(1) 
WALL FASTENING SCHEDULE* 


DESCRIPTION OF BUILDING NUMBER AND SIZE OF 
ELEMENT FASTENERS* SPACING OF FASTENERS 
Wall stud to top or bottom track Each end of stud, one per flange 


Structural sheathing to wall studs 6" o.c. on edges and 12" o.c. at intermediate 
supports 
Т gypsum board 1 aig 


For SI: 1 inch = 25.4 mm. 
a. All screw sizes shown are minimum. 
b. Screws for attachment of structural sheathing panels are to be bugle-head, flat-head, or similar head styles with a minimum head diameter of 0.29 inch. 
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TABLE R603.3.2(2) 
24-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY* ^ * * 
BASIC WIND 


ЕЗ MINIMUM STUD THICKNESS (mils) 


ЖЕЛТ 
3505162 
с 
BERNER 
ase аа ааа ee peo] 
м DS 
a "|| | бё | йй ЖЕ ss | SE E 
= Гав з С ЕС ЕВЕ ИСИ СИ е еа 
130 


м ка 8-foot Studs 9-foot Studs 10-foot Studs 
CATEGORY (inches) Ground Snow Load (psf) 


рачното IRR Eo | ао | 

ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕН 
з [3 | 3 |a эз ВЕСИ ВЕСИ ВЕСИ 
ЕЛЕН ЕЛЕЛЕ 


PEE Пара јаз | ми ији ја | Ма м1] 5 

5508162 Мага 7. “ака S т ЖЕДЕ OBEN 

0 азаа se | WE а. а | SE UE ч 

B 3505 162 ШЕГИНЕ ИЕ ИЕ ИК ИК ИК ИК ИК ИК ИК ИК ИК Н 
< 140 


MERECE е е е е ы вк 
ее ја Ге ја еее ја ја Геј 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 

1 ksi = 1,000 psi = 6.895 MPa. 
а. Deflection criterion: 1/240. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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- TABLE R603.3.2(3) 
28-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY? b: < 4 
BASIC WIND MINIMUM STUD THICKNESS (mils) 


SPEED, V (mph) STUD 8-foot Studs 9-foot Studs 10-foot Studs 


AND EXPOSURE SPACING 


CATEGORY (inches) Ground Snow Load (psf) 
pem. 
115 


БТ к c NIE г Sm SEMEN а Е ле 
бише | Ве "|: | 88 а гази ЕТИ Е NON ЕО З4 | 38“ 
120 
ИНТ (> ые EON Ө НЕБИ ПРСА ЕС НЕС EC АИ ЈЕ 
атта = Je Ts ЕЕ ИН МЕРЕ Ме? RS 
30 | us 
Жы = а ШУ ЕС В es сы рз утла E X CO 
H Е Sm RE ЫЙ СЕСИИ затеи И. p 
« 140 


ты ити ыы ыыы for] 
130 
T 3505 162 


2% 
us mis ыш елу ee NE гы ыр" 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criterion: 7/240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(4) 
32-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY? 554 


MINIMUM STUD THICKNESS (mils) 


STUD 8-foot Studs 9-foot Studs 10-foot Studs 
SPACING 


(inches) Ground Snow Load (psf) 
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For 81: 1 inch = а ms 552 m mm, | mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
a. рати Buda L/240. i 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 


c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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CATEGORY 
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WALL CONSTRUCTION 


ы TABLE R603.3.2(5) 
36-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY? + ° 4 
BASIC WIND | 


SPEED, V (mph) STUD - | |  9fotStuds | 
AND EXPOSURE SPACING a €— пе 


CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: 1/240. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 


c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(6) (^^ 


40-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY* ^ *? EL 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
Mee АЕ: d 
AND EXPOSURE SPACING 8-foot Studs 9-foot Studs 10-foot Studs 
CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criterion: L/240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(7) 
24-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING? ^ = 4 


MINIMUM STUD THICKNESS (mils) 


8-foot Studs 9-foot Studs 10-foot Studs 


Ground Snow Load (psf) 


BASIC WIND 
SPEED, V (mph) STUD 
AND EXPOSURE SPACING 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: L/240. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(8 A 
28-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING* > ° 3 е 
MINIMUM STUD THICKNESS (mils) 


8-foot Studs 9-foot Studs 10-foot Studs 


AND EXPOSURE SPACING 
Ground Snow Load (psf) 


CATEGORY (inches) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile рег hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection она, 3 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 


c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(9) 
32-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING? ^ = 4 


MINIMUM STUD THICKNESS (mils) 


BASIC WIND 
prt BA ce STUD SPACING 8-foot Studs 9-foot Studs 10-foot Studs 


CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: 1/240. 3 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(10) A 


36-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING* ^ ° ° 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
AND EXPOSURE = mm 
CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 тт, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: 1/240. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 


c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(11) 
40-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING? ^ °: 9 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
SPEED, V (mph) STUD 
AND EXPOSURE SPACING 8-foot Studs 9-foot Studs 10-foot Studs 
CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 тт, 1 ти = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criterion: L/240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(12) 
24-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING* » ° ° 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
Reno ul Kc 8-foot Studs 9-foot Studs 10-foot Studs 
CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 ти = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: L/240. 
b. Design load assumptions: 
Top- and middle-floor dead load is 10 psf. 
Top-floor live load is 30 psf. 
Middle-floor live load is 40 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(13) 
28-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING? ^ °: ° 
BASIC WIND 


MINIMUM STUD THICKNESS (mils) 
SPEED, V (mph) 


AND EXPOSURE MEMBER SPACING 8-foot Studs 9-foot Studs 10-foot Studs 


CATEGORY SIZE (inches) Ground Snow Load (psf) 
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For SI: 1 inch 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: L/240. 
b. Design load assumptions: 
Top- and middle-floor dead load is 10 psf. 
Top-floor live load is 30 psf. 
Middle-floor live load is 40 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 


c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(14) 
32-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING* ^ * 4 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
раке eod SER. 8-foot Studs 9-foot Studs 10-foot Studs 
CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection E n EM 
b. Design load assumptions: 
Top- and middle-floor dead load is 10 psf. 
Top-floor live load is 30 psf. 
Middle-floor live load is 40 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


236 2021 OREGON RESIDENTIAL SPECIALTY CODE 


WALL CONSTRUCTION 


TABLE R603.3.2(15) 
36-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING* ° ° 4 


BASIC WIND MINIMUM STUD THICKNESS (mils) 


SPEED, V (mph) STUD 
AND EXPOSURE SPACING 8-foot Studs 9-foot Studs 10-foot Studs 


CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound рег square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criterion: L/240. 
b. Design load assumptions: 

Top- and middle-floor dead load is 10 psf. 

Top-floor live load is 30 psf. 

Middle-floor live load is 40 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 


TABLE R603.3.2(16) 
40-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING* b ° 4 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
јео All STUD SPACING 8-foot Studs 9-foot Studs 10-foot Studs 
CATEGORY (inches) Ground Snow Load (psf) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 

1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion: L/240. 
b. Design load assumptions: 
Top- and middle-floor dead load is 10 psf. 
Top-floor live load is 30 psf. 
Middle-floor live load is 40 psf. 
Roof/ceiling dead load is 12 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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C ј R603.3.3 Stud bracing. The flanges of cold-formed steel Horizontal steel straps shall be not less than 17, 
studs shall be laterally braced in accordance with one of inches in width and 33 mils in thickness (38 mm by 
the following: 0.84 mm). Straps shall be attached to the flanges of 


1. Gypsum board on both sides, structural sheathing on studs with one No. 8 screw. In-line blocking shall be 


both sides, or gypsum board on one side and struc- 
tural sheathing on the other side of load-bearing 
walls with gypsum board installed with minimum 
No. 6 screws in accordance with Section R702 and 
structural sheathing installed in accordance with 
Section R603.9 and Table К603.3.2(1). 


. Horizontal steel straps fastened in accordance with 
Figure R603.3.3(1) on both sides at mid-height for 


installed between studs at the termination of straps 
and at 12-foot (3658 mm) intervals along the strap. 
Straps shall be fastened to the blocking with two No. 
8 screws. 


. Sheathing on one side and strapping on the other 


side fastened in accordance with Figure 
R603.3.3(2). Sheathing shall be installed in accor- 
dance with Item 1. Steel straps shall be installed in 


8-foot (2438 mm) walls, and at one-third points for accordance with Item 2. 


9-foot and 10-foot (2743 mm and 3048 mm) walls. 


TABLE R603.3.2.1(1) 
ALL BUILDING WIDTHS GABLE ENDWALLS 8, 9 OR 10 FEET IN HEIGHT* ^^ 


BASIC WIND SPEED, V (mph) 
(inches) 
| њи | “Бане 271 
3505162 
115 
5505162 
3505162 
120 
5505162 


3505162 


MINIMUM STUD THICKNESS (mils) 


8-foot Studs 9-foot Studs 10-foot Studs 


5505162 


3505162 


5505162 


3505162 


5505162 


3505162 


5505162 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
а. Deflection criterion 1/240. 
b. Design load assumptions: 
Ground snow load is 70 psf. 
Roof/ceiling dead load is 12 psf. 
Floor dead load is 10 psf. 
"=> Floor Нуе load is 40 psf. 
W Attic dead load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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R603.3.4 Cutting and notching. Flanges and lips of cold- wall framing shall conform to the manufacturer 5 installation ~ 


formed steel studs and headers shall not be cut or notched. instructions. -— 
R603.3.5 Splicing. Steel studs and other structural mem- R603.6 Headers. Headers shall be installed above all wall 
bers shall not be spliced without an approved design. openings in exterior walls and interior /oad-bearing walls. 
Tracks shall be spliced in accordance with Figure Box beam headers and back-to-back headers each shall be 
R603.3.5. formed from two equal sized C-shaped members in accor- 


Е : dance with Figures R603.6(1) апа R603.6(2), respectively, 
R603.4 Corner framing. In exterior walls, corner studs and g 2 
the top tracks shall be installed in accordance with Figure and Tables R603.6(1) through R603.6(6). L-shaped headers 
R603 4. shall be permitted to be constructed in accordance with AISI 


` S230. Alternately, headers shall be permitted to be designed 
R603.5 Exterior wall covering. The method of attachment and constructed in accordance with AISI 8240. | 


of exterior wall covering materials to cold-formed steel stud 


TABLE R603.3.2.1(2) 
ALL BUILDING WIDTHS GABLE ENDWALLS OVER 10 FEET IN HEIGHT* > 4 


BASIC WIND MINIMUM STUD THICKNESS (mils) 
(P (йр) STUD SPACING 
AND EXPOSURE Stud H hito 
CATEGORY (inches) нас Сеча 


[EB | bec. 
TUUBUET ROGER ЖШШЕ и ја | ве Ra 
ЕВ ви кыш? | ви. ял 
КЕ 5-2- ки тла x (ао а 
43 54 97 
3505162 

қуын Е | еј — |] = | 
ГИС срце |o жа неј то 

< 140 


120 MEME coc Se Бони ыси LU 80 
Wi ic mW um nm M. cmm 
lo c MEN xx | ы Deme] — 2 
Е Ошу лом) = Др с] 
130 Lo VM IE i. ТИЕ ero 
mee а= заа аа наа 
wu е ез мее, | 
«140 ЗЕМЕ 15007 О DIRE 
mus | oo НИ » уйсу = 
МЕКО соо Нет, ааа И тт 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile рег hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criterion L/240. 
b. Design load assumptions: 
Ground snow load is 70 psf. 
Roof/ceiling dead load is 12 psf. 
Floor dead load is 10 psf. A 
Floor live load is 40 psf. ; 
Attic dead load is 10 psf. 4 


c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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BEND SECTION OR CLIP FLANGE 
TO FORM VERTICAL 


1%" x 33 MIL 
FLAT STRIP (MINIMUM) 
WALL FRAMING 


TRACK/STUD BLOCKING @ ENDS OF 
STRAP & INTERMITTENTLY EVERY 12” 


2 NO. 8 SCREWS (à STRAP TO BLOCKING 


NO. 8 SCREW 
@ EACH STRAP TO STUD 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R603.3.3(1) 
STUD BRACING WITH STRAPPING ONLY 


W STUD/TRACK BLOCKING 
@ EACH END OF STRAP 
& INTERMITTENTLY EVERY 12' 


WALL FRAMING 


WALL SHEATHING 


1%" х 33 MIL 
FLAT STRAP 


BEND SECTION OR CLIP 
FLANGE TO FORM VERTICAL 


2 NO. 8 SCREWS 
@ STRAP TO BLOCKING 


NO. 8 SCREW 
@ EACH STRAP TO STUD 


ы For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 тт. 


FIGURE R603.3.3(2) 
STUD BRACING WITH STRAPPING AND SHEATHING MATERIAL 
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R603.6.1 Headers in gable endwalls. Box beam and 
back-to-back headers in gable endwalls shall be permitted 
to be constructed in accordance with Section R603.6 or 
with the header directly above the opening in accordance 
with Figures R603.6.1(1) and R603.6.1(2) and the follow- 
ing provisions: 


2. Two 600S162-43 for openings greater than 4 feet 
(1219 mm) but less than or equal to 6 feet (1829 
mm). 


3. Two 8005162-54 for openings greater than 6 feet 
(1829 mm) but less than or equal to 9 feet (2743 
mm). 


1. Two 362S162-33 for openings less than or equal to 
4 feet (1219 mm). 


4 NO. 8 SCREWS 
ON EACH SIDE OF SPLICE 


STUD SECTION INSIDE TRACK 
For SI: 1 inch - 25.4 mm. 


FIGURE R603.3.5 
TRACK SPLICE 


4 NO. 8 SCREWS AT LAPPED TRACK 


2 NO. 8 SCREWS 
24" О.С. CONNECTING 


@ 
CORNER STUDS 
EXTERIOR 
WALL STUD 
PLAN 


INTERIOR GYPSUM 
WALL BOARD FINISH 


CLIP TRACK FLANGE 
AT LAP JOINT 


Lys 


ALTERNATE PLAN 
For SI: 1 inch = 25.4 mm. 


FIGURE R603.4 
CORNER FRAMING 
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2 NO.8 SCREWS @ 24" О.С. 
ONE PER FLANGE 


~ 


2 NO. 8 SCREWS AT 


C-SHAPES TRACK OR C-SHAPE 


ATTACH WITH NO. 8 SCREWS 
(MINIMUM DEPTH = HEADER 
DEPTH MINUS % INCH) 


24" ON CENTER, 
ONE PER FLANGE KING STUD(S) 
TRACK 
> JACK STUD(S) 
CRIPPLE STUD 


TRACK NO. 8 SCREWS THROUGH 
SHEATHING TO EACH 
JACK AND KING STUD 
AT 12" ON CENTER 
STRUCTURAL SHEATHING 
For SI: 1 inch = 25.4 mm. 
FIGURE R603.6(1) 
BOX BEAM HEADER 
1 ) 
2 NO. 8 SCREWS — 
АТ 24" ON CENTER RAG 
(2 SCREWS THROUGH 
TOP FLANGES AND 
2 SCREWS THROUGH 
BOTTOM FLANGES) 


2" x 2" CLIP ANGLE ATTACHED 
WITH NO. 8 SCREWS, 


BACK-TO-BACK MINIMUM LENGTH = WEB DEPTH 


1 
C-SHAPES MINUS % INCH 
2 NO. 8 SCREWS 
AT 24" ON CENTER TRACK 
Saige JACK STUDS (AS REQUIRED) 


KING STUDS (AS REQUIRED) 


NO. 8 SCREWS THROUGH 
SHEATHING TO EACH JACK 


STRUCTURAL SHEATHING 8 KING STUD AT 12" ON CENTER 


For SI: 1 inch = 25.4 mm. 


FIGURE R603.6(2) 
BACK-TO-BACK HEADER 


e 
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TABLE R603.6(1) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting Roof and Ceiling Only* >“ 


(20 psf) (30 psf) 
[xm e wee Tow | z j w 5 
men pw | ee БЕСІ БЕСІН | — E ЯН ЕСІ ЖЕ БЕСІН БЕСІН БЕСІН 
pansies | er | ex | ev [sae | ти | еж | er | xw | ки | ss 
5'- 1 


MEMBER 
DESIGNATION 


6- F CX Ж 21 
pasta — | таи | прави | [aem [aer | тепе | 122 јет је зе 
mosia | rav | елш” | er | se | so јет | er | se pir | + | 
зем | mar ms [ws рез | ve [ire [or [ier | 9$ | ви 
забен | IF | тези [aee | ve | ez [ies | wa | у | wr | 72 | 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criteria: 1/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 

Roof/ceiling dead load is 12 psf. 

Attic dead load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the header. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


e^ 
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TABLE R603.6(2) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting Roof and Ceiling Оту* ^? 


GROUND SNOW LOAD GROUND SNOW LOAD 
090 
Sung «білегі 

| = T= ОЕ га гаги йк. ТӘ Ий. "ЕШ. ЧЕ ОСИ 
еа | - == | | L | I L | = | 
zs | re | — | — | — | 
ases (геј = f= | = | P= [ < T - [ < [ — 
sso | ЕС | ки | ze | — | — | zz | — | — | — БЕСІН 
ewm [ту ГТ Гс | = | 
зет _| ќе | ти | ки | z | — [|z | — | — | =] 
заба јо је | ки | T£ | Tr | ке | таи | ет | ев | ве 
moses | xy | er | ye | z | — | se | zz | — | — | = | 
mosies [irr [wa | vs | ки | ки | ки | * | те | vw | ex | 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criteria: L/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 

Roof/ceiling dead load is 12 psf. 

Attic dead load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the header. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


MEMBER 
DESIGNATION 
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TABLE R603.6(3) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting One Floor, Roof and Ceiling? > “ 


MEMBER (20 рэ!) (90 pet) 
[x а [sm ш еј мај ат w T во 
pases | — | - ОЕ [-— ПЕ ПЕ МОЕ ПЕ ПЕ ПЕ 
nwses |r|- | - | — ПЕ НЕС НЕ | Е ЕИ 
pansies __| ex [sue | ти ШЕИ ШЕИ ШЕИ ШЕИ ШЕР ГЕЧЕ Г ОШ ШЕ И 
С | — | — | T-T— ПЕ НИ ПИ НЕ ИЕ 
ре Е И Е ИЕ БЕСІН НЕ ee | — | — БСН 
bswies | ee [sue | sx | € | ти | ev је | ут | ти | 
юзе юз | и | — | — | ПЕ ПЕ [| ПОЗ T ЕИ 
ее | er | == | z | — | — Геј“ | z | — fo 
д 
5 8” 


аталык лана Дал 2 | зе | 2971 а =ч 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa. 
a. Deflection criteria: 1/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 30 psf. 
Attic dead load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the header. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


A 
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o а TABLE R603.6(4 
Ки BOX-BEAM AND ВАСК-ТО-ВАСК HEADER SPANS 
Headers Supporting One Floor, Roof and Се па“ >“ 


GROUND SNOW LOAD GROUND SNOW LOAD 
(50 psf) (70 psf) 
Building width‘ (feet) Building width" (feet) 


(Se ES. ж | Se | и UE vo 

LIPS SP БЕ И за ыл ие CREER се 
ЕИ РЕКА РЕСЕ Жол ғас "ОТЕ ТТЫ ЛО x Cu 

МЕ ЗА ИН ЕЛ ЕЯ 21 


9° 


MEMBER 
DESIGNATION 


pases | — | - Ре [ — т — г | [| - T - T — 
moea | zw | — | — [ [I | ПЕНИ ИЕ T — 
zas | — | = | - I -[ | | [| T < T — 
ЕТО | | — | — [ |] 
pansies | тз” [oar | ex | ки | ти | єз" | ту“ | s | ќе | ќе | 
РСС ЕТО — | - | — ү L | ПЕ TL T 
ев | ey [raw x | бе [su | ти Ге | ту“ | *r | ќе | 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criteria: 1/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 30 psf. 
Attic dead load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the header. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


е 
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TABLE R603.6(5) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting Two Floors, Roof and Ceiling? ^? 


(20 psf) (30 psf) 

Lo queer s pte Dee, (: зе. || 2: | э Tek | ж. 
ШАШТАРЫ | -- | — иы 
LEN |. — | == т - Wed 
а слее ШЕ ИЦ КОО 
о тагу Wa РЕТИ ИЕС | 247 Е 
22205 чекте ысы ыса Кы БЕН ШІН; 
ЕЕ СТ Го (ИƏ | = || мүт d ux 
END м1) cr | ЕЗАРА ЕС | уз“ | ДОБЫ 
Е ры 
в 15-2 з= = s= 
а em | va | ya | zy | — | ze | yv | sw | z* | — | 
zoss | єт | sx | er [sar | ум | ev | sz | ve | var | уз" | 
ee | Seay |а pea uq 
21000518 | sav | ew | sx | ге | sav | ev | sar | sz | «s | уз | 
ра | ez | ут | ум | zar | | er | yz | sz | злу | — | 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criteria: 1/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 40 psf 
Third-floor live load is 30 psf. 
Attic live load is 10 psf. 
. Building width is in the direction of horizontal framing members supported by the header. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


MEMBER 
DESIGNATION 


e 
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TABLE В603.6(6) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting Two Floors, Roof and Ceiling? ^? 


GROUND SNOW LOAD GROUND SNOW LOAD 
(50 psf) (70 psf) 
Building width* (feet) Building width* (feet) 


MEMBER 
DESIGNATION 


psoas | — | - | — [| — | —— 
ес | | — т Е ПЕНИ [| Е ПЕНИ ИИ 
зен | s | zar x] — тте | zz | — | — L — 
pases | = | = | Ре Ер Е НЕС ЕСЕН 
pee | — | — | | Ер | | 
ен [тз | ки | ти | — | — | == | zm | zw | — | —— 
pesa | — | - | — ере [T - [ — [ — ] 
поен | же [УШ | ки | ти | - | ти [уз [ут БЕСІН БЕСІН 
powses [улг | уз [зт [те | — | s [Гут ЕСІГІН | — | — | 
ае rr Ге | уз | «е | s | ө | se | «ш | ѓе | ао 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 
a. Deflection criteria: L/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 
Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 40 psf 
Third-floor live load is 30 psf. 
Attic live load is 10 psf. 
c. Building width is in the direction of horizontal framing members supported by the header. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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KING STUD(S) 


TRACK OR C-SHAPE 


CRIPPLE STUD 
HEAD TRACK 


C-SHAPES 


FIGURE R603.6.1(1) 
BOX BEAM HEADER IN GABLE ENDWALL 


KING STUD(S) 


2 IN. x 2 IN. CLIP ANGLE 


JACK STUD(S) 


For SI: 1 inch - 25.4 mm. 


CRIPPLE STUD 


HEAD TRACK 


C-SHAPES 


FIGURE R603.6.1(2) 
BACK-TO-BACK HEADER IN GABLE ENDWALL 


R603.7 Jack and king studs. The number of jack and king 
studs installed on each side of a header shall comply with 
Table R603.7(1). King, jack and cripple studs shall be of the 
same dimension and thickness as the adjacent wall studs. 
Headers shall be connected to king studs in accordance with 
Table R603.7(2) and the following provisions: 


1. For box beam headers, one-half of the total number of 
required screws shall be applied to the header and one- 
half to the king stud by use of C-shaped or track mem- 
ber in accordance with Figure R603.6(1). The track or 
C-shaped sections shall extend the depth of the header 
minus !/, inch (12.7 mm) and shall have a minimum 
thickness not less than that of the wall studs. 


2. For back-to-back headers, one-half the total number of 
screws shall be applied to the header and one-half to the 
king stud by use of a minimum 2-inch by 2-inch (51 mm 
by 51 mm) clip angle in accordance with Figure 
R603.6(2). The clip angle shall extend the depth of the 


250 


header minus '/, inch (12.7 mm) and shall have a mini- 
mum thickness not less than that of the wall studs. Jack 
and king studs shall be interconnected with structural 
sheathing in accordance with Figures R603.6(1) and 
R603.6(2). 


R603.8 Head and sill track. Head track spans above door 
and window openings and sill track spans beneath window 
openings shall comply with Table R603.8. For openings less 
than 4 feet (1219 mm) in height that have both a head track 
and a sill track, multiplying the spans by 1.75 shall be permit- 
ted in Table R603.8. For openings less than or equal to 6 feet 
(1829 mm) in height that have both a head track and a sill 
track, multiplying the spans in Table R603.8 by 1.50 shall be 
permitted. 


R603.9 Structural sheathing. Structural sheathing shall be 
installed in accordance with Figure R603.9 and this section 
on all sheathable exterior wall surfaces, including areas above 
and below openings. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


^ 


A 


WALL CONSTRUCTION 


TABLE R603.7(1) 
TOTAL NUMBER OF JACK AND KING STUDS REQUIRED AT EACH END OF AN OPENING 


SIZE OF OPENING 24-INCH O.C. STUD SPACING 16-INCH O.C. STUD SPACING 
(feet-inches) No. of jack studs No. of king studs No. of jack studs No. of king studs 


ПЕ С еее Ы эша шш НМВ ЧИЧА И 
шанси САШЕ EZE Е НЕ: sis 
La Men T PC лекар аа с E i ИР 4 
ВЕ АЧА ени D CORE г 


> 10'-6" to 12’-0” 
> 12'-0" to 13’-0” 
> 13'-0" to 14-0” 
> ]4'-0" to 16'-0" 
> 167-0” to 18'-0" 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
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TABLE R603.7(2) 
HEADER TO KING STUD CONNECTION REQUIREMENTS* ^* 4 


BASIC WIND SPEED, V (mph), EXPOSURE CATEGORY 


HEADER SPAN 
> 12 [016 10-No. 8 screws 12-No. 8 screws 14-Мо. 8 screws 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound = 4.448 N. 

a. All screw sizes shown are minimum. 

b. For headers located on the first floor of a two-story building or the first or second floor of a three-story building, the total number of screws is permitted to be 
reduced by 2 screws, but the total number of screws shall be not less than four. 

c. For roof slopes of 6:12 or greater, the required number of screws shall be permitted to be reduced by half, but the total number of screws shall be not less than 
four. 

d. Screws can be replaced by an uplift connector that has a capacity of the number of screws multiplied by 164 pounds. 


TABLE R603.8 


HEAD AND SILL TRACK SPAN 
BASIC WIND ALLOWABLE HEAD AND SILL TRACK SPAN> ^* 
SPEED, V, AND (feet-inches) 
EXPOSURE CATEGORY 
TRACK DESIGNATION? 


Св | sues | зима | зими | звена | ма | STEM | 
sta UE СО FUR CABIN От walls, СИ lea CIE СИ 
30 '- 5'- 6'- 5'- /- 

4- 2 2 а 6- 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 ksi = 1,000 psi = 6.895 MPa. 

а. Deflection limit: 7/240. 

b. Head and sill track spans are based on components and cladding wind pressures and 48-inch tributary span. 

c. For openings less than 4 feet in height that have both a head track and sill track, the spans are permitted to be multiplied by 1.75. For openings less than or 
equal to 6 feet in height that have both a head track and a sill track, the spans are permitted to be multiplied by a factor of 1.5. 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL HEIGHT 


STRUCTURAL SHEATHING 
PANEL 


FIELD FASTENER 
EDGE FASTENER 


FIGURE R603.9 
STRUCTURAL SHEATHING FASTENING PATTERN 


R603.9.1 Sheathing materials. Structural sheathing pan- 
els shall consist of minimum 7/,,-inch-thick (11 mm) ori- 
ented strand board or '*/,,-inch-thick (12 mm) plywood. 


R603.9.2 Determination of minimum length of full- 
height sheathing. The minimum length of full-height 
sheathing on each braced wall line shall be determined by 
multiplying the length of the braced wall line by the per- 
centage obtained from Table R603.9.2(1) and by the plan 
aspect-ratio adjustment factors obtained from Table 
R603.9.2(2). The minimum length of full-height sheathing 
shall be not less than 20 percent of the braced wall line 
length. 


To be considered full-height sheathing, structural 
sheathing shall extend from the bottom to the top of the 
wall without interruption by openings. Only sheathed, full- 
height wall sections, uninterrupted by openings, which are 
not less than 48 inches (1219 mm) wide, shall be counted 
toward meeting the minimum percentages in Table 
R603.9.2(1). In addition, structural sheathing shall comply 
with all of the following requirements: 


1. Be installed with the long dimension parallel to the 
stud framing and shall cover the full vertical height of 
wall from the bottom of the bottom track to the top of 
the top track of each story. Installing the long dimen- 
sion perpendicular to the stud framing or using 
shorter segments shall be permitted provided that the 
horizontal joint is blocked as described in Item 2. 


2. Be blocked where the long dimension is installed 
perpendicular to the stud framing. Blocking shall be 
not less than 33 mil (0.84 mm) thickness. Each hori- 
zontal structural sheathing panel shall be fastened 
with No. 8 screws spaced at 6 inches (152 mm) on 
center to the blocking at the joint. 


3. Be applied to each end (corners) of each of the exte- 
rior walls with a minimum 48-inch-wide (1219 mm) 
panel. 


Exception: Where stone or masonry veneer is installed, 
the required length of full-height sheathing and over- 
turning anchorage required shall be determined in 
accordance with Section R603.9.5. 
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R603.9.2.1 Full height sheathing. The minimum per- 
centage of full-height structural sheathing shall be mul- 
tiplied by 1.10 for 9-foot-high (2743 mm) walls and 
multiplied by 1.20 for 10-foot-high (3048 mm) walls. 


R603.9.2.2 Full-height sheathing in lowest story. In 
the lowest story of a dwelling, multiplying the percent- 
age of full-height sheathing required in Table 
R603.9.2(1) by 0.6 shall be permitted where hold-down 
anchors are provided in accordance with Section 
R603.9.4.2. 


R603.9.3 Structural sheathing fastening. Edges and 
interior areas of structural sheathing panels shall be fas- 
tened to framing members and tracks in accordance with 
Figure R603.9 and Table R603.3.2(1). Screws for attach- 
ment of structural sheathing panels shall be bugle-head, 
flat-head, or similar head style with a minimum head 
diameter of 0.29 inch (8 mm). 


For continuously sheathed braced wall lines using 
wood structural panels installed with No. 8 screws spaced 
4 inches (102 mm) on center at all panel edges and 12 
inches (304.8 mm) on center on intermediate framing 
members, the following shall apply: 


1. Multiplying the percentages of full-height sheathing 
in Table R603.9.2(1) by 0.72 shall be permitted. 


2. For bottom track attached to foundations or framing 
below, the bottom track anchor or screw connection 
spacing in Tables R505.3.1(1) and R603.3.1 shall be 
multiplied by two-thirds 


R603.9.4 Uplift connection requirements. Uplift con- 
nections shall be provided in accordance with this section. 


R603.9.4.1 Basic design wind speeds greater than 
130 mph. Where basic design wind speeds, V, exceed 
130 miles per hour (58 m/s), Exposure Category C 
walls shall be provided with direct uplift connections in 
accordance with AISI S230, Section E13.3, and AISI 
$230, Section F8.2, as required for 140 miles per hour 
(63 m/s), Exposure Category C. 


R603.9.4.2 Hold-down anchor. Where the percentage 
of full-height sheathing is adjusted in accordance with 
Section R603.9.2.2, a hold-down anchor, with a 
strength of 4,300 pounds (19 kN), shall be provided at 
each end of each full-height sheathed wall section used 
to meet the minimum percent sheathing requirements of 
Section R603.9.2. Hold-down anchors shall be attached 
to back-to-back studs; structural sheathing panels shall 
have edge fastening to the studs, in accordance with 
Section R603.9.3 and AISI S230, Table E11-1. 


A single hold-down anchor, installed in accordance 
with Figure R603.9.4.2, shall be permitted at the cor- 
ners of buildings. 


R603.9.5 Structural sheathing for stone and masonry 
veneer. Where stone and masonry veneer are installed in 
accordance with Section R703.8, the length of full-height 
sheathing for exterior and interior wall lines backing or 
perpendicular to and laterally supporting walls with veneer 
shall comply with this section. 
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i TABLE R603.9.2(1 
MINIMUM PERCENTAGE OF FULL-HEIGHT STRUCTURAL SHEATHING ON EXTERIOR WALLS* ° 


BASIC WIND SPEED, V (mph) AND EXPOSURE 
WALL SUPPORTING ROOF SLOPE Bir 


[^A p 


Roof and ceiling only (one story or top 
floor of two- or three-story building) 


One story, roof and ceiling (first floor of a 
two-story building or second floor of a 
three-story building) 


Two stories, roof and ceiling (first floor of 
a three-story building) 


For SI: 1 mph = 0.447 m/s. 


a. Linear interpolation is permitted. 
b. For hip-roofed homes the minimum percentage of full-height sheathing, based on wind, is permitted to be multiplied by a factor of 0.95 for roof slopes not 


exceeding 7:12 and a factor of 0.9 for roof slopes greater than 7:12. 


TABLE R603.9.2(2) 
FULL-HEIGHT SHEATHING LENGTH ADJUSTMENT FACTORS 


ы LENGTH ADJUSTMENT FACTORS 


Long wall 


DOUBLE ROW OF NO. 8 SCREWS 


DOUBLE STUDS BACK-TO-BACK WITH 
AT 12 IN. O.C. 


OUTSIDE STUD CAPPED WITH TRACK 


NO. 8 SHEATHING ATTACHMENT HOLD DOWN AS REQUIRED BY 
SCREWS AS REQUIRED BY SECTION R603.9.4 
SECTION R603.9.3 = = z i === 


NO. 8 SCREWS ATTACHING 
TRACK TO STUDAT 8 IN. 
O.C. EACH FLANGE 


ZS, 
INSIDE FACE 
PLYWOOD, OSB OR GWB WALLBOARD BACKING STUDS 
SHEATHING PER SHEARWALL 
REQUIREMENTS 


< INSIDE FACE 


W For SI: 1 inch = 25.4 mm. 


FIGURE R603.9.4.2 
CORNER STUD HOLD-DOWN DETAIL 
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TABLE R603.9.5(1) 
REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 
WALLS WITH STONE OR MASONRY VENEER AND USING 33-MIL COLD-FORMED STEEL FRAMING AND 6-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 


BRACED WALL LINE LENGTH 


(feet) SINGLE-STORY | CUMULATIVE 


DESIGN ERIMSINRM docs а ж S | s o 
DESIGN STORY FORCE FORCE 


(pounds) (pounds) 


CATEGORY Minimum total length of braced wall panels required 
along each braced wall line 
(feet) 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound-force = 4.448 N. 
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= TABLE R603.9.5(2) 
ы REQUIRED LENGTH ОҒ FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 
WALLS WITH STONE OR MASONRY VENEER AND USING 43-MIL COLD-FORMED STEEL FRAMING AND 6-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 


BRACED WALL LINE LENGTH 


SINGLE-STORY | CUMULATIVE 
HOLD-DOWN HOLD-DOWN 
FORCE FORCE 
(pounds) (pounds) 


SEISMIC 
DESIGN 
CATEGORY Minimum total length of braced wall panels required 
along each braced wall line 
(feet) 
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For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound-force = 4.448 N. 
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: TABLE R603.9.5(3) 
REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 
WALLS WITH STONE OR MASONRY VENEER AND USING 33-MIL COLD-FORMED STEEL FRAMING AND 4-INCH SCREW SPACING ON ч 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 


BRACED WALL LINE LENGTH 
feet 


SEISMIC - SINGLE-STORY | CUMULATIVE 
FORCE FORCE 


CATEGORY Minimum total length of braced wall panels required (pounds) (pounds) 
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For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound-force = 4.448 N. 
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4 TABLE R603.9.5(4) 
Ы REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 
WALLS WITH STONE OR MASONRY VENEER AND USING 43-MIL COLD-FORMED STEEL FRAMING AND 4-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 
BRACED WALL LINE LENGTH 
SEISMIC aci SINGLE-STORY | CUMULATIVE 
Мени жою | ДИЕ oum ој o | СИЯ... АЙ... 
CATEGORY Minimum total length of braced wall panels required (pounds) (pounds) 


along each braced wall line 
(feet) 


мај ||| ||| 
а = | = | || = == >= 
асе зараван 
‘leah = [= [= [of = [=f = le 


( ) For SI: 1 mil = 0.0254 mm, | inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound-force = 4.448 N. 


R603.9.5.1 Seismic Design Category C. In Seismic SECTION R605 
Design Category C, the length of structural sheathing for PARTICLEBOARD 
walls supporting one story, roof and ceiling shall be the — R605.1 Identification and grade. Particleboard shall con- 
greater of the amounts required by Section R603.9.2, form to ANSI A208.1 and shall be so identified by a grade 
except Section R603.9.2.2 shall be permitted. mark or certificate of inspection issued by an approved 
R603.9.5.2 Seismic Design Categories D,, D, and D,. agency. Particleboard shall comply with the grades specified 
In Seismic Design Categories D, D, and О„ the in Table R602.3(4). 
required length of structural sheathing and overturning 
anchorage shall be determined in accordance with 

SECTION R606 
Tables R603.9.5(1), R603.9.5(2), R603.9.5(3), and 
R603.9.5(4). Overturning anchorage shall be installed GENERAL MASONRY CONSTRUCTION 


on the doubled studs at the end of each full-height wall R606.1 General. Masonry construction shall be designed and 
segment. constructed in accordance with the provisions of this section, 


TMS 402, TMS 403, or TMS 404. | 
R606.1.1 Professional registration not required. Where 


SECTION R604 the empirical design provisions of Appendix A of TMS 

WOOD STRUCTURAL PANELS 402, the provisions of TMS 403, or the provisions of this 

R604.1 Identification and grade. Wood structural panels section are used to design masonry, project drawings, typ- 

shall conform to DOC PS 1, DOC PS 2 or ANSI/APA PRP ical details and specifications are not required to bear the 

210, CSA 0325 or CSA 0437. Panels shall be identified by a seal of the architect or engineer responsible for design, 

grade mark or certificate of inspection issued by an approved unless otherwise required by the state law of the jurisdic- 
agency. tion having authority. 


R604.2 Allowable spans. The maximum allowable spans for R606.2 Masonry construction materials. 


wood structural panel wall sheathing shall not exceed the val- R606.2.1 Concrete masonry units. Concrete masonry units 


ues set forth in Table R602.3(3). shall conform to the following standards: ASTM C55 for 
R604.3 Installation. Wood structural panel wall sheathing concrete brick; ASTM C73 for calcium silicate face brick; 
shall be attached to framing in accordance with Table ASTM C90 for load-bearing concrete masonry units; ASTM 
R602.3(1) or R602.3(3). C744 for prefaced concrete and calcium silicate masonry 


units; or ASTM C1634 for concrete facing brick. 
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For SI: 1 cubic foot = 0.0283 т?, 1 pound = 0.454 kg. 


R606.2.2 Clay or shale masonry units. Clay or shale 
masonry units shall conform to the following standards: 
ASTM C34 for structural clay load-bearing wall tile; 
ASTM C56 for structural clay nonbearing wall tile; 
ASTM C62 for building brick (solid masonry units made 
from clay or shale); ASTM C126 for ceramic-glazed struc- 
tural clay facing tile, facing brick and solid masonry units; 
ASTM C212 for structural clay facing tile; ASTM C216 
for facing brick (solid masonry units made from clay or 
shale); ASTM C652 for hollow brick (hollow masonry 
units made from clay or shale); ASTM С1088 for solid 
units of thin veneer brick; or ASTM С1405 for glazed 
brick (single-fired solid brick units). 


Exception: Structural clay tile for nonstructural use in 
fireproofing of structural members and in wall furring 
shall not be required to meet the compressive strength 
specifications. The fire-resistance rating shall be deter- 
mined in accordance with ASTM E119 or UL 263 and 
shall comply with the requirements of Section R302. 


R606.2.3 AAC masonry. AAC masonry units shall con- 
form to ASTM C1691 and ASTM С1693 for the strength 
class specified. 


R606.2.4 Stone masonry units. Stone masonry units shall 
conform to the following standards: ASTM C503 for mar- 
ble building stone (exterior); ASTM C568 for limestone 
building stone; ASTM C615 for granite building stone; 
ASTM C616 for sandstone building stone; or ASTM C629 
for slate building stone. 


R606.2.5 Architectural cast stone. Architectural cast 
stone shall conform to ASTM C1364. 


R606.2.6 Adhered manufactured stone masonry veneer 
units. Adhered manufactured stone masonry veneer units 
shall conform to ASTM C1670. 


R606.2.7 Second-hand units. Second-hand masonry units 
shall not be reused unless they conform to the require- 
ments of new units. The units shall be of whole, sound 
materials and free from cracks and other defects that will 
interfere with proper laying or use. Old mortar shall be 
cleaned from the unit before reuse. 


R606.2.8 Mortar. Except for mortars listed in Sections 
R606.2.9, R606.2.10 and R606.2.11, mortar for use in 
masonry construction shall meet the proportion specifica- 
tions of Table R606.2.8 or the property specifications of 
ASTM C270. The type of mortar shall be in accordance 
with Sections R606.2.8.1, R606.2.8.2 and R606.2.8.3. 


R606.2.8.1 Foundation walls. Mortar for masonry 
foundation walls constructed as set forth in Tables 
R404.1.1(1) through R404.1.1(4) shall be Type М ог S 
mortar. 


R606.2.8.2 Masonry in Seismic Design Categories A, 
B and C. Mortar for masonry serving as the lateral 
force-resisting system in Seismic Design Categories A, 
B and C shall be Type M, S or N mortar. 


R606.2.8.3 Masonry in Seismic Design Categories 
D,» D, and D,. Mortar for masonry serving as the lat- 
eral-force-resisting system in Seismic Design Catego- 
ries D, D, and D, shall be Type M or S Portland 
cement-lime or mortar cement. 


TABLE R606.2.8 
MORTAR PROPORTIONS* > 


MORTAR blended cement 


PROPORTIONS BY VOLUME (cementitious materials) 
Portland cement or Hydrated lime‘ or 


Aggregate ratio 
(measured in damp, 


lime putty loose conditions) 


E 
over Ио М 
over '/,to 1'/, 
over 1'/,to 27/, 


Not less than 2'/, and 
not more than 3 times 
the sum of separate 
volumes of lime, if 
used, and cement 


a. For the purpose of these specifications, the weight of 1 cubic foot of the respective materials shall be considered to be as follows: 


Portland cement 94 pounds Masonry cement Weight printed on bag 
Mortar cement Weight printed on bag Hydrated lime 40 pounds 
Lime putty (Quicklime) 80 pounds Sand, damp and loose 80 pounds of dry sand 


b. Two air-entraining materials shall not be combined in mortar. 
c. Hydrated lime conforming to the requirements of ASTM C207. 
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R606.2.9 Surface-bonding mortar. Surface-bonding 
mortar shall comply with ASTM C887. Surface bonding of 
concrete masonry units shall comply with ASTM C946. 


R606.2.10 Mortar for AAC masonry. Thin-bed mortar 
Юг AAC masonry shall comply with Article 2.1 С. of 
TMS 602. Mortar used for the leveling courses of AAC 
masonry shall comply with Article 2.1 C.2 of TMS 602. 


R606.2.11 Mortar for adhered masonry veneer. Mortar 
for use with adhered masonry veneer shall conform to 
ASTM C270 Type S or Type N or shall comply with 
ANSI A118.4 for latex-modified Portland cement mortar. 


R606.2.12 Grout. Grout shall consist of cementitious 
material and aggregate in accordance with ASTM C476 or 
the proportion specifications of Table R606.2.12. Type M 
or Type S mortar to which sufficient water has been added 
to produce pouring consistency shall be permitted to be 
used as grout. 


R606.2.13 Metal reinforcement and accessories. Metal 
reinforcement and accessories shall conform to Article 2.4 
of TMS 602. 


R606.3 Construction requirements. 


R606.3.1 Bed and head joints. Unless otherwise required 
or indicated on the project drawings, head and bed joints 
shall be ?/, inch (9.5 mm) thick, except that the thickness 
of the bed joint of the starting course placed over founda- 
tions shall be not less than '/, inch (6.4 mm) and not more 
than 7, inch (19.1 mm). Mortar joint thickness for load- 
bearing masonry shall be within the following tolerances 
from the specified dimensions: 


1. Bed joint: + У, inch (3.2 mm). 
2. Head joint: - '/, inch (6.4 mm), + ?/, inch (9.5 mm). 
3. Collar joints: - '/, inch (6.4 mm), + ?/, inch (9.5 mm). 


R606.3.2 Masonry unit placement. The mortar shall be 
sufficiently plastic and units shall be placed with sufficient 
pressure to extrude mortar from the joint and produce a tight 
joint. Deep furrowing of bed joints that produces voids shall 
not be permitted. Any units disturbed to the extent that ini- 
tial bond is broken after initial placement shall be removed 
and relaid in fresh mortar. Surfaces to be in contact with 
mortar shall be clean and free of deleterious materials. 


R606.3.2.1 Solid masonry. Solid masonry units shall 
be laid with full head and bed joints and all interior ver- 
tical joints that are designed to receive mortar shall be 
filled. 


R606.3.2.2 Hollow masonry. For hollow masonry 
units, head and bed joints shall be filled solidly with 
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mortar for a distance in from the face of the unit not 
less than the thickness of the face shell. 


R606.3.3 Installation of wall ties. The installation of wall 
ties shall be as follows: 


1. The ends of wall ties shall be embedded in mortar 
joints. Wall ties shall have not less than ?/,-inch 
(15.9 mm) mortar coverage from the exposed face. 


2. Wall ties shall not be bent after being embedded in 
grout or mortar. 


3. For solid masonry units, solid grouted hollow units, 
or hollow units in anchored masonry veneer, wall 
ties shall be embedded in mortar bed not less than 
1'/, inches (38 mm). 


4. For hollow masonry units in other than anchored 
masonry veneer, wall ties shall engage outer face 
shells by not less than '/, inch (13 mm). 


R606.3.4 Protection for reinforcement. Bars shall be com- 
pletely embedded in mortar or grout. Joint reinforcement 
embedded in horizontal mortar joints shall not have less than 
5/,-inch (15.9 mm) mortar coverage from the exposed face. 
Other reinforcement shall have a minimum coverage of one 
bar diameter over all bars, but not less than ?/ , inch (19 mm), 
except where exposed to weather or soil, in which case the 
minimum coverage shall be 2 inches (51 mm). 


R606.3.4.1 Corrosion protection. Minimum corrosion 
protection of joint reinforcement, anchor ties and wire 
fabric for use in masonry wall construction shall con- 
form to Table R606.3.4.1. 


TABLE R606.3.4.1 
MINIMUM CORROSION PROTECTION 


MASONRY METAL 
ACCESSORY 
Joint reinforcement, interior walls 


Wire ties or anchors in exterior walls 
completely embedded in mortar or grout 


STANDARD 


ASTM A641, Class 1 


ASTM A641, Class 3 


Wire ties or anchors in exterior walls not ASTM A153, Class B-2 
completely embedded in mortar or grout 


Joint reinforcement in exterior walls or 
interior walls exposed to moist environ- 


ASTM A153, Class B-2 
ment 
Sheet metal ties or anchors exposed to ASTM А153, Class В-2 
weather 


Sheet metal ties or anchors completely ASTM A653, Coating 
embedded in mortar or grout Designation G60 


Stainless steel hardware for any exposure | ASTM A167, Type 304 


TABLE R606.2.12 
GROUT PROPORTIONS BY VOLUME FOR MASONRY CONSTRUCTION 


PORTLAND CEMENT 
TYPE OR BLENDED CEMENT 
SLAG CEMENT 
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HYDRATED LIME AGGREGATE MEASURED IN A DAMP, LOOSE CONDITION 
uoces RE SE RN MN CS MINE. 1090 


2!/ to 3 times the sum of the volume of 
0 to 1/10 
the cementitious materials 
2!/,to 3 times the sum of the volume of |1 to 2 times the sum of the vol- 
0 to 1/10 24 2 xa e 
the cementitious materials umes of the cementitious materials 
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R606.3.5 Grouting requirements. 


R606.3.5.1 Grout placement. Grout shall be a plastic 
mix suitable for pumping without segregation of the 
constituents and shall be mixed thoroughly. Grout shall 
be placed by pumping or by an approved alternate 
method and shall be placed before any initial set occurs 
and not more than 1"/, hours after water has been 
added. Grout shall be consolidated by puddling or 
mechanical vibrating during placing and reconsolidated 
after excess moisture has been absorbed but before 
plasticity is lost. Grout shall not be pumped through 
aluminum pipes. 


Maximum pour heights and the minimum dimen- 
sions of spaces provided for grout placement shall con- 
form to Table R606.3.5.1. Grout shall be poured in lifts 
with a maximum height of 8 feet (2438 mm). Where a 
total grout pour exceeds 8 feet (2438 mm) in height, the 
grout shall be placed in lifts not exceeding 64 inches 
(1626 mm) and special inspection during grouting shall 
be required. If the work is stopped for 1 hour or longer, 


to be filled. In partially grouted construction, 
cross webs forming cells to be filled shall be full- 
bedded in mortar to prevent leakage of grout. 
Head and end joints shall be solidly filled with 
mortar for a distance in from the face of the wall 
or unit not less than the thickness of the longitu- 
dinal face shells. 


2. Vertical reinforcement shall be held in position at 
top and bottom and at intervals not exceeding 200 
diameters of the reinforcement. 


3. Cells containing reinforcement shall be filled sol- 
idly with grout. 

4. The thickness of grout or mortar between 
masonry units and reinforcement shall be not less 
than '/, inch (6.4 mm), except that '/,-inch (6.4 
mm) bars shall be permitted to be laid in horizon- 
tal mortar joints not less than '/, inch (12.7 mm) 
thick, and steel wire reinforcement shall be per- 
mitted to be laid in horizontal mortar joints not 
less than twice the thickness of the wire diameter. 


the horizontal construction joints shall be formed by 
stopping all tiers at the same elevation and with the 
grout 1 inch (25 mm) below the top. 


R606.3.5.2 Cleanouts. Provisions shall be made for 


R606.3.6 Grouted multiple-wythe masonry. Grouted 
multiple-wythe masonry shall conform to all the require- 
ments specified in Section R606.3.5 and the requirements 
of this section. 


cleaning the space to be grouted. Mortar that projects 
more than '/, inch (12.7 mm) into the grout space and апу 
other foreign matter shall be removed from the grout 
space prior to inspection and grouting. Where required 
by the building official, cleanouts shall be provided in the 
bottom course of masonry for each grout pour where the 
grout pour height exceeds 64 inches (1626 mm). In solid 
grouted masonry, cleanouts shall be spaced horizontally 
not more than 32 inches (813 mm) on center. The clea- 


R606.3.6.1 Bonding of backup wythe. Where all inte- 
rior vertical spaces are filled with grout in multiple- 
wythe construction, masonry headers shall not be per- 
mitted. Metal wall ties shall be used in accordance with 
Section R606.13.2 to prevent spreading of the wythes 
and to maintain the vertical alignment of the wall. Wall 
ties shall be installed in accordance with Section 
R606.13.2 where the backup wythe in multiple-wythe 


nouts shall be sealed before grouting and after inspec- construction is fully grouted. 


tion. R606.3.6.2 Grout barriers. Vertical grout barriers ог 
dams shall be built of solid masonry across the grout 
space the entire height of the wall to control the flow of 
the grout horizontally. Grout barriers shall be not more 
than 25 feet (7620 mm) apart. The grouting of any sec- 


R606.3.5.3 Construction. Requirements for grouted 
masonry construction shall be as follows: 


1. Masonry shall be built to preserve the unob- 
structed vertical continuity of the cells or spaces 


TABLE R606.3.5.1 
GROUT SPACE DIMENSIONS AND POUR HEIGHTS 


MINIMUM WIDTH OF MINIMUM GROUT™ SPACE DIMENSIONS FOR 


GROUT SPACES*” GROUTING CELLS OF HOLLOW UNITS 
(inches) (inches X inches) 


Nee) eR S| 
дз 2 оше 
= ee eS VY С ЕВ 
39708 
1.5x3 


MEET sus 
[wg CEN ET a Eu 
seem iu коса: "ШЫ, || ле. м њој и 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


a. For grouting between masonry wythes. 


b. Grout space dimension is the clear dimension between any masonry protrusion and shall be increased by the horizontal projection of the diameters of the 
horizontal bars within the cross section of the grout space. 


c. Area of vertical reinforcement shall not exceed 6 percent of the area of the grout space. 


GROUT TYPE 


Fine 


Coarse 
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tion ofa wall between control barriers shall be completed 
in one day without interruptions greater than 1 hour. 


R606.3.7 Masonry bonding pattern. Masonry laid in 
running and stack bond shall conform to Sections 
R606.3.7.1 and R606.3.7.2. 


R606.3.7.1 Masonry laid in running bond. In each 
wythe of masonry laid in running bond, head joints in 
successive courses shall be offset by not less than one- 
fourth the unit length, or the masonry walls shall be rein- 
forced longitudinally as required in Section R606.3.7.2. 


R606.3.7.2 Masonry laid in stack bond. Where unit 
masonry is laid with less head joint offset than in Sec- 
tion R606.3.7.1, the minimum area of horizontal rein- 
forcement placed in mortar bed joints or in bond beams 
spaced not more than 48 inches (1219 mm) apart shall 
be 0.0007 times the vertical cross-sectional area of the 
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R606.5.2 Corbel projection. The maximum projection of 
one unit shall not exceed one-half the height of the unit or 
one-third the thickness at right angles to the wall. The 
maximum corbeled projection beyond the face of the wall 
shall not exceed: 


1. One-half of the wall thickness for multiple-wythe 
walls bonded by mortar or grout and wall ties or 
masonry headers. 


2. One-half the wythe thickness for single wythe walls, 
masonry-bonded hollow walls, multiple-wythe walls 
with open collar joints and veneer walls. 


R606.5.3 Corbeled masonry supporting floor or roof- 
framing members. Where corbeled masonry is used to 
support floor or roof-framing members, the top course of 
the corbel shall be a header course or the top course bed 
joint shall have ties to the vertical wall. 


Walk R606.6 Support conditions. Bearing and support conditions 


shall be in accordance with Sections R606.6.1 through 
R606.6.4. 


R606.4 Thickness of masonry. The nominal thickness of 
masonry walls shall conform to the requirements of Sections 
R606.4.1 through R606.4.4. 


R606.4.1 Minimum thickness. The minimum thickness 
of masonry load-bearing walls more than one story high 
shall be 8 inches (203 mm). Solid masonry walls of one- 
story dwellings and garages shall be not less than 6 inches 
(152 mm) in thickness where not greater than 9 feet (2743 
mm) in height, provided that where gable construction is 
used, an additional 6 feet (1829 mm) is permitted to the 
peak of the gable. Masonry walls shall be laterally sup- 
ported in either the horizontal or vertical direction at inter- 
vals as required by Section R606.6.4. 


R606.4.2 Rubble stone masonry wall. The minimum 
thickness of rough, random or coursed rubble stone 
masonry walls shall be 16 inches (406 mm). 


R606.4.3 Change in thickness. Where walls of masonry of 
hollow units or masonry-bonded hollow walls are 
decreased in thickness, a course of solid masonry or 
masonry units filled with mortar or grout shall be con- 
structed between the wall below and the thinner wall above, 
or special units or construction shall be used to transmit the 
loads from face shells or wythes above to those below. 


R606.4.4 Parapet walls. Unreinforced solid masonry 
parapet walls shall be not less than 8 inches (203 mm) 
thick and their height shall not exceed four times their 
thickness. Unreinforced hollow unit masonry parapet 
walls shall be not less than 8 inches (203 mm) thick, and 
their height shall not exceed three times their thickness. 
Masonry parapet walls in areas subject to wind loads of 
30 pounds per square foot (1.44 kPa) located in Seismic 
Design Category D,, D, or D,, or on townhouses in Seis- 
mic Design Category C shall be reinforced in accordance 
with Section R606.12. 


R606.6.1 Bearing on support. Each masonry wythe shall 
be supported by not less than two-thirds of the wythe 
thickness. 


R606.6.2 Support at foundation. Cavity wall or masonry 
veneer construction shall be permitted to be supported on 
an 8-inch (203 mm) foundation wall, provided the 8-inch 
(203 mm) wall is corbeled to the width of the wall system 
above with masonry constructed of solid masonry units or 
masonry units filled with mortar or grout. The total hori- 
zontal projection of the corbel shall not exceed 2 inches 
(51 mm) with individual corbels projecting not more than 
one-third the thickness of the unit or one-half the height of 
the unit. The hollow space behind the corbeled masonry 
shall be filled with mortar or grout. 


R606.6.3 Beam supports. Beams, girders or other con- 
centrated loads supported by a wall or column shall have a 
bearing of not less than 3 inches (76 mm) in length mea- 
sured parallel to the beam on solid masonry not less than 4 
inches (102 mm) in thickness, or on a metal bearing plate 
of adequate design and dimensions to distribute the load 
safely, or on a continuous reinforced masonry member 
projecting not less than 4 inches (102 mm) from the face 
of the wall. 


R606.6.3.1 Joist bearing. Joists shall have a bearing of 
not less than 1"/, inches (38 mm), except as provided in 
Section R606.6.3, and shall be supported in accordance 
with Figure R606.11(1). 


R606.6.4 Lateral support. Masonry walls shall be later- 
ally supported in either the horizontal or the vertical direc- 
tion. The maximum spacing between lateral supports shall 
not exceed the distances in Table R606.6.4. Lateral sup- 
port shall be provided by cross walls, pilasters, buttresses 


R606.5 Corbeled masonry. Corbeled masonry shall be in 
accordance with Sections R606.5.1 through R606.5.3. 


( ) R606.5.1 Units. Solid masonry units or masonry units 
filled with mortar or grout shall be used for corbeling. 


or structural frame members where the limiting distance is 
taken horizontally, or by floors or roofs where the limiting 
distance is taken vertically. 
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TABLE R606.6.4 
SPACING OF LATERAL SUPPORT FOR MASONRY WALLS 


MAXIMUM WALL LENGTH TO THICKNESS 
CONSTRUCTION OR WALL HEIGHT TO THICKNESS* ^ 


Bearing walls: 
Solid or solid grouted 20 
АП other 18 
Nonbearing walls: 
Exterior 18 
Interior 36 


For SI: 1 foot = 304.8 mm. 

а. Except for cavity walls and cantilevered walls, the thickness of a wall shall 
be its nominal thickness measured perpendicular to the face of the wall. For 
cavity walls, the thickness shall be determined as the sum of the nominal 
thicknesses of the individual wythes. For cantilever walls, except for 
parapets, the ratio of height to nominal thickness shall not exceed 6 for solid 
masonry, or 4 for hollow masonry. For parapets, see Section R606.4.4. 

. An additional unsupported height of 6 feet is permitted for gable end walls. 


R606.6.4.1 Horizontal lateral support. Lateral sup- 
port in the horizontal direction provided by intersecting 
masonry walls shall be provided by one of the methods 
in Section R606.6.4.1.1 or R606.6.4.1.2. 


R606.6.4.1.1 Bonding pattern. Fifty percent of the 
units at the intersection shall be laid in an overlap- 
ping masonry bonding pattern, with alternate units 
having a bearing of not less than 3 inches (76 mm) 
on the unit below. 


R606.6.4.1.2 Metal reinforcement. Interior non- 
bearing walls shall be anchored at their intersections, 
at vertical intervals of not more than 16 inches (406 
mm) with joint reinforcement of not less than 9 gage 
[0.148 inch (4 mm)], or '/,-inch (6 mm) galvanized 
mesh hardware cloth. Intersecting masonry walls, 
other than interior nonbearing walls, shall be 
anchored at vertical intervals of not more than 8 
inches (203 mm) with joint reinforcement of not less 
than 9 gage (4 mm) and shall extend not less than 30 
inches (762 mm) in each direction at the intersection. 
Other metal ties, joint reinforcement or anchors, if 
used, shall be spaced to provide equivalent area of 
anchorage to that required by this section. 


R606.6.4.2 Vertical lateral support. Vertical lateral 
support of masonry walls in Seismic Design Category 
A, B or C shall be provided in accordance with one of 
the methods in Section R606.6.4.2.1 or R606.6.4.2.2. 


R606.6.4.2.1 Roof structures. Masonry walls shall 
be anchored to roof structures with metal strap 
anchors spaced in accordance with the manufacturer's 
instructions, '/,-inch (13 mm) bolts spaced not more 
than 6 feet (1829 mm) on center, or other approved 
anchors. Anchors shall be embedded not less than 16 
inches (406 mm) into the masonry, or be hooked or 
welded to bond beam reinforcement placed not less 
than 6 inches (152 mm) from the top of the wall. 


R606.6.4.2.2 Floor diaphragms. Masonry walls 
shall be anchored to floor diaphragm framing by 
metal strap anchors spaced in accordance with the 
manufacturer's instructions, '/,-inch-diameter (13 
mm) bolts spaced at intervals not to exceed 6 feet 


= 
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(1829 mm) and installed as shown in Figure 
R606.11(1), or by other approved methods. 


R606.7 Piers. The unsupported height of masonry piers shall 
not exceed 10 times their least dimension. Where structural 
clay tile or hollow concrete masonry units are used for isolated 
piers to support beams and girders, the cellular spaces shall be 
filled solidly with grout or Type M or S mortar, except that 
unfilled hollow piers shall be permitted to be used if their 
unsupported height is not more than four times their least 
dimension. Where hollow masonry units are solidly filled with 
grout or Type M, S or N mortar, the allowable compressive 
stress shall be permitted to be increased as provided in Table 
R606.9. 


R606.7.1 Pier cap. Hollow piers shall be capped with 4 
inches (102 mm) of solid masonry or concrete, a masonry 
cap block, or shall have cavities of the top course filled 
with concrete or grout. 


R606.8 Chases. Chases and recesses in masonry walls shall 
not be deeper than one-third the wall thickness. The maximum 
length of a horizontal chase or horizontal projection shall not 
exceed 4 feet (1219 mm) and shall have not less than 8 inches 
(203 mm) of masonry in back of the chases and recesses and 
between adjacent chases or recesses and the jambs of openings. 
Chases and recesses in masonry walls shall be designed and 
constructed so as not to reduce the required strength or required 
fire resistance of the wall and shall not be permitted within the 
required area of a pier. Masonry directly above chases or 
recesses wider than 12 inches (305 mm) shall be supported on 
noncombustible lintels. 


R606.9 Allowable stresses. Allowable compressive stresses 
in masonry shall not exceed the values prescribed in Table 
R606.9. In determining the stresses in masonry, the effects of 
all loads and conditions of loading and the influence of all 
forces affecting the design and strength of the several parts 
shall be taken into account. 


R606.9.1 Combined units. In walls or other structural 
members composed of different kinds or grades of units, 
materials or mortars, the maximum stress shall not exceed 
the allowable stress for the weakest of the combination of 
units, materials and mortars of which the member is com- 
posed. The net thickness of any facing unit that is used to 
resist stress shall be not less than 1'/, inches (38 mm). 


R606.10 Lintels. Masonry over openings shall be supported 
by steel lintels, reinforced concrete or masonry lintels or 
masonry arches, designed to support load imposed. 


R606.11 Anchorage. Masonry walls shall be anchored to 
floor and roof systems in accordance with the details shown 
in Figure R606.11(1), R606.11(2) or R606.11(3). Footings 
shall be permitted to be considered as points of lateral sup- 
port. 


R606.12 Seismic requirements. The seismic requirements 
of this section shall apply to the design of masonry and the 
construction of masonry building elements located in Seismic 
Design Category D, D, or D,. Townhouses in Seismic 
Design Category C shall comply with the requirements of 
Section R606.12.2. These requirements shall not apply to 
glass unit masonry conforming to Section R610, anchored 
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masonry veneer conforming to Section R703.8 or adhered 
masonry veneer conforming to Section R703.12. 


e m TABLE R606.9 
1 ) ALLOWABLE COMPRESSIVE STRESSES FOR 


Ө 


EMPIRICAL DESIGN OF MASONRY 


ALLOWABLE COMPRESSIVE 
STRESSES* GROSS 
CROSS-SECTIONAL AREA” 


Type M or S mortar Type N mortar 


CONSTRUCTION; 
COMPRESSIVE STRENGTH 
OF UNIT, GROSS AREA 


Solid masonry of brick and 
other solid units of clay or 
shale; sand-lime or 
concrete brick: 

8,000 + psi 

4,500 psi 

2,500 psi 

1,500 psi 


Grouted* masonry, of clay 
or shale; sand-lime or 
concrete: 

4,500 + psi 

2,500 psi 

1,500 psi 


Solid masonry of solid 
concrete masonry units: 
3,000 + psi 
2,000 psi 
1,200 psi 


Masonry of hollow load- 
bearing units: 
2,000 + psi 
1,500 psi 
1,000 psi 
700 psi 


Hollow walls (cavity or 
masonry bonded?) solid 
units: 

2,500 + psi 

1,500 psi 

Hollow units 


Stone ashlar masonry: 
Granite 
Limestone or marble 
Sandstone or cast stone 


Rubble stone masonry: 
Coarse, rough or random 


For SI: 1 pound per square inch = 6.895 kPa. 
a. Linear interpolation shall be used for determining allowable stresses for 


masonry units having compressive strengths that are intermediate between 
those given in the table. 


b. Gross cross-sectional area shall be calculated on the actual rather than 


nominal dimensions. 


c. See Section R606.13. 
d. Where floor and roof loads are carried on one wythe, the gross cross- 


sectional area is that of the wythe under load; if both wythes are loaded, the 
gross cross-sectional area is that of the wall minus the area of the cavity 
between the wythes. Walls bonded with metal ties shall be considered as 
cavity walls unless the collar joints are filled with mortar or grout. 
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R606.12.1 General. Masonry structures and masonry ele- 
ments shall comply with the requirements of Sections 
R606.12.2 through R606.12.4 based on the seismic design 
category established in Table R301.2(2). Masonry struc- 
tures and masonry elements shall comply with the require- 
ments of Section R606.12 and Figures R606.11(1), 
R606.11(2) and R606.11(3) or shall be designed in accor- 
dance with TMS 402 or TMS 403. 


R606.12.1.1 Floor and roof diaphragm construction. 
Floor and roof diaphragms shall be constructed of wood 
structural panels attached to wood framing in accor- 
dance with Table R602.3(1) or to cold-formed steel floor 
framing in accordance with Table R505.3.1(2) or to 
cold-formed steel roof framing in accordance with Table 
R804.3. Additionally, sheathing panel edges perpendic- 
ular to framing members shall be backed by blocking, 
and sheathing shall be connected to the blocking with 
fasteners at the edge spacing. For Seismic Design Cate- 
gories C, Dy, D, and D,, where the width-to-thickness 
dimension of the diaphragm exceeds 2-to-1, edge spac- 
ing of fasteners shall be 4 inches (102 mm) on center. 


R606.12.2 Seismic Design Category C. Townhouses 
located in Seismic Design Category C shall comply with 
the requirements of this section. 


R606.12.2.1 Minimum length of wall without open- 
ings. Table R606.12.2.1 shall be used to determine the 
minimum required solid wall length without openings 
at each masonry exterior wall. The provided percentage 
of solid wall length shall include only those wall seg- 
ments that are 3 feet (914 mm) or longer. The maxi- 
mum clear distance between wall segments included in 
determining the solid wall length shall not exceed 18 
feet (5486 mm). Shear wall segments required to meet 
the minimum wall length shall be in accordance with 
Section R606.12.2.2.3. 


R606.12.2.2 Design of elements not part of the lat- 
eral force-resisting system. 


R606.12.2.2.1 Load-bearing frames or columns. 
Elements not part of the lateral force-resisting sys- 
tem shall be analyzed to determine their effect on 
the response of the system. The frames or columns 
shall be adequate for vertical load-carrying capacity 
and induced moment caused by the design story 
drift. 

R606.12.2.2.2 Masonry partition walls. Masonry 
partition walls, masonry screen walls and other 
masonry elements that are not designed to resist ver- 
tical or lateral loads, other than those induced by 
their own weight, shall be isolated from the structure 
so that vertical and lateral forces are not imparted to 
these elements. Isolation joints and connectors 
between these elements and the structure shall be 
designed to accommodate the design story drift. 


263 


WALL CONSTRUCTION 


SHEATHING NAILED IN 
| 2. SHEATHING NAILED ІМ 
| : ACCORDANCE WITH 
| BLOCKIN 2 IN. NOMINAL / TABLE R602.3(1) 
| RAFTER PLATE 


№ IN. BOLT AT 8 FT. О.С. 


№ IN. BOLT AT 8 FT. О.С. EMBEDDED 4 IN. MIN 


EMBEDDED 4 IN. MIN. 


LEDGER BOLT 


2-8d PER SIZE AND SPACING 
"d SHEATHING 
HN си BOLT SIZE AND SPACING 
BOLT EMBEDDED 3 ROOF FLOOR 
4 IN. 


MET. 1, AT2FT.6IN. | 7/, AT 2 FT. 0 IN. 
; 1, AT 3 FT. 6 IN. | 7, AT 2 FT. 9 IN. 

10—15 FT. | V, АТЛЕТ. 9 IN. | ‘/, AT 1 FT. 4 IN. 

7, AT 2 FT. 6 IN. | 7, AT 2 FT. 0 IN. 


ч 


APPROVED METAL CONNECTOR 


| 15—20 FT. | V, AT 1FT.3IN. | '/, AT 1 FT. 0 IN. 
ВЕБ ТАВ NIS 7, AT 2 FT. 0 IN. | 7, АТЛЕТ. 6 IN. 


SHEATHING NAILED IN 
ACCORANCE WITH 
TABLE R602.3(1) 


3-16d PER JOIST 


SPACING Re 


3 IN. NOMINAL 
END JOIST 


3 IN. NOMINAL 
BLOCKING JOIST 


JOISTS 
PERPENDICULAR 
TO WALL 


JOISTS 
PARALLEL TO 
WALL 


3-16d PER JOIST SPACING 
‘/, IN. BOLT AT 8 FT. О.С. 


SEE TABLE 
ABOVE FOR BOLT 
AND SIZE 


| SPACING EMBEDDED 4 IN. MIN. 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
Note: Where bolts are located in hollow masonry, the cells in the courses receiving the bolt shall be grouted solid. 


FIGURE R606.11(1) 
ANCHORAGE REQUIREMENTS FOR MASONRY WALLS LOCATED IN SEISMIC 
DESIGN CATEGORY A, B OR C AND WHERE WIND LOADS ARE LESS THAN 30 PSF 
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ROOF еее АТ 


48 IN. МАХ N ROOF 


#4 BARS AROUND 
OPENINGS 


DETAIL B 


#4 BARS (MIN.) AT 
DIAPHRAGMS 
CONT. THRU C.J. 


#4 BARS WITHIN 8 IN. OF ENDS 


|| #4 BARS (МІМ.) 
OF WALLS AND AT CORNERS 


WITHIN 8 IN. OF 
ALL C.J.'S 


CONTROL JOINT 
(G.J) 


po T) рн 


#4 BARS АТ 10 FT O.C: 24 IN. OR #4 BARS AT 10 FT O.C. OR W1.7 


40 db JOINT REINFORCED AT 16 IN. O.C. 
MINIMUM REINFORCEMENT FOR MASONRY WALLS 


ANCHOR BOLTS 
2 IN. PLATE WITH % IN. TWO #4 LATERAL TIES WITHIN 
NOT MORE iM ^p SET TOP 5 IN. OF COLUMN THAT 


ENCLOSE ANCHOR BOLTS AND 
к Сива ios VERTICAL REINFORCEMENT 
J 3 N. х3 ey la CLIP VERTICAL COLUMN 
BOND BEAM STEEL’ И REINFORCEMENT 
TWO 74 IN. BARS 7 ONE 74 IN. BOLT 
И 
4 


ЫЫ 


LINTEL STEEL 

SEE SECTION R606.10 REINFORCEMENT SHALL 
HAVE MIN. % IN. 
CLEARANCE 


/ 


REINFORCEMENT— 12 IN. MAX. 
SEE SECTIONS BEFORE 
R606.12.2.2.3 AND GROUTING 
R606.12.2.3.3 

NOT HEADER 

COURSE 


METAL TIES WHERE INTERIOR 
SEE SECTION STUD PARTITION 
DOWEL R608.1.2 MEETS WALL BOLT 
END STUD WITH 
LAP 4 7 IN. Ф BOLTS 


ЗНАЛО GÇ. 


СОЯ 


7 | HEADER COURSES Z LLL 
> NOT PERMITTED Z Ж 
MIN. % IN. ввоџт—||-- үсе? ГАР 40 DIA. 
SECTION 1 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R606.11(2) 
REQUIREMENTS FOR REINFORCED GROUTED MASONRY CONSTRUCTION IN SEISMIC DESIGN CATEGORY C 
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ROOF CONNECTORS AT 
48 IN. MAX. O.C. 


#4 BARS AROUND 
OPENINGS 


DETAIL B 


#4 BARS (MIN.) AT 
DIAPHRAGMS 
CONT. THRU C.J. 


#4 BARS WITHIN 8 IN. OF ENDS 


TS #4 BARS (MIN.) 
OF WALLS AND AT CORNERS 


WITHIN 8 IN. OF 
ALL C.J.’S 


CONTROL JOINT 
(C.J.) 


ans ее 


#4 BARS АТ 48 IN. О. D" 24 IN. OR ae BARS at 48 IN. O.C. 


40 db 
MINIMUM REINFORCEMENT FOR MASONRY WALLS 


3 IN. x 3% IN. CLIP ANGLE 4 FT. O.C., 
ONE % Ф ІМ. BOLT, 


ANCHOR BOLTS 


|| 
= 
= 
x 


M 
үш 
à 


AN 


TWO #4 LATERAL TIES WITHIN 
BOND BEAM TWỌ TOP 5 IN. OF COLUMN THAT 
%2 Ф IN. BARS STEEL ENCLOSE ANCHOR BOLTS AND 

VERTICAL REINFORCEMENT 


SÍ 


ERS 


#3 COLUMN 
MAX. 


К 


VERTICAL COLUMN 
% IN. BOLTS NOT MORE 
THAN 4 FT. O.C. IN CELLS REINFORCEMENT 


WITH VERTICAL ROD ‚Б 4 
WHERE POSSIBLE LLLI PA 
ILS. EMBEDDED 4 IN. MIN. | 
LINTEL BAR OR 
TIE COURSE | esse 
REINFORCEMENTS— SECTION R606.10 


SEE SECTIONS 
ЕЕ, R606.12.3.2 
AND R606.12.4 

SECTION C 3/8 IN. Ф ROD 
DOWEL 2 FT. 6 IN. 3/8 IN. Ф DOWEL 


6 IN. i | | 
| 4 181М. MIN 42° зу 
% і | и 
J Nhe 2a Se дуу + INSPECTION OPENING 
PE ies тија NOT REQUIRED IF 
! «4» INSPECTED AT THE 
FOUNDATION FOR FOUNDATION FOR 
WOOD FLOOR CONCRETE FLOOR 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
Note: A full bed joint must be provided. Cells containing vertical bars are to be filled to the top of wall and provide inspection opening as shown on detail “A.” 
Horizontal bars are to be laid as shown on detail “B.” Lintel bars аге to be laid as shown on Section C. 


FIGURE R606.11(3) 
REQUIREMENTS FOR REINFORCED MASONRY CONSTRUCTION IN SEISMIC DESIGN CATEGORY D,, D, OR D; 
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TABLE R606.12.2.1 


WALL CONSTRUCTION 


MINIMUM SOLID WALL LENGTH ALONG EXTERIOR WALL LINES 


1 


NP = Not Permitted, except with design in accordance with the Building Code. 


MINIMUM SOLID WALL LENGTH (percent)* 

SESIMIC DESIGN 
CATEGORY One story or Wall supporting light-framed second Wall supporting masonry second 
top story of two story story and roof story and roof 


a. For all walls, the minimum required length of solid walls shall be based on the table percent multiplied by the dimension, parallel to the wall direction under 


consideration, of a rectangle inscribing the overall building plan. 


R606.12.2.2.3 Reinforcement requirements for 
masonry elements. Masonry elements listed in Sec- 
tion R606.12.2.2.2 shall be reinforced in either the 
horizontal or vertical direction as shown in Figure 
R606.11(2) and in accordance with the following: 


1. Horizontal reinforcement. Horizontal joint rein- 
forcement shall consist of not less than two lon- 
gitudinal W1.7 wires spaced not more than 16 
inches (406 mm) for walls greater than 4 inches 
(102 mm) in width and not less than one longi- 
tudinal W1.7 wire spaced not more than 16 
inches (406 mm) for walls not exceeding 4 
inches (102 mm) in width; or not less than one 
No. 4 bar spaced not more than 48 inches (1219 
mm). Where two longitudinal wires of joint 
reinforcement are used, the space between these 
wires shall be the widest that the mortar joint 
will accommodate. Horizontal reinforcement 
shall be provided within 16 inches (406 mm) of 
the top and bottom of these masonry elements. 


2. Vertical reinforcement. Vertical reinforcement 
shall consist of not less than one No. 4 bar 
spaced not more than 48 inches (1219 mm). 
Vertical reinforcement shall be located within 
16 inches (406 mm) of the ends of masonry 
walls. 


R606.12.2.3 Design of elements part of the lateral 
force-resisting system. 


R606.12.2.3.1 Connections to masonry shear 
walls. Connectors shall be provided to transfer 
forces between masonry walls and horizontal ele- 
ments in accordance with the requirements of Sec- 
tion 4.1.4 of TMS 402. Connectors shall be designed 
to transfer horizontal design forces acting either per- 
pendicular or parallel to the wall, but not less than 
200 pounds per linear foot (2919 N/m) of wall. The 
maximum spacing between connectors shall be 4 
feet (1219 mm). Such anchorage mechanisms shall 
not induce tension stresses perpendicular to grain in 
ledgers or nailers. 


R606.12.2.3.2 Connections to masonry columns. 
Connectors shall be provided to transfer forces 
between masonry columns and horizontal elements 
in accordance with the requirements of Section 4.1.4 
of TMS 402. Where anchor bolts are used to connect 
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horizontal elements to the tops of columns, the bolts 
shall be placed within lateral ties. Lateral ties shall 
enclose both the vertical bars in the column and the 
anchor bolts. There shall be not less than two No. 4 
lateral ties provided in the top 5 inches (127 mm) of 
the column. 


R606.12.2.3.3 Minimum reinforcement require- 
ments for masonry shear walls. Vertical reinforce- 
ment of not less than one No. 4 bar shall be provided 
at corners, within 16 inches (406 mm) of each side 
of openings, within 8 inches (203 mm) of each side 
of movement joints, within 8 inches (203 mm) of the 
ends of walls, and at a maximum spacing of 10 feet 
(3048 mm). 


Horizontal joint reinforcement shall consist of 
not less than two wires of W1.7 spaced not more 
than 16 inches (406 mm); or bond beam reinforce- 
ment of not less than one No. 4 bar spaced not more 
than 10 feet (3048 mm) shall be provided. Horizon- 
tal reinforcement shall be provided at the bottom 
and top of wall openings and shall extend not less 
than 24 inches (610 mm) nor less than 40 bar diame- 
ters past the opening; continuously at structurally 
connected roof and floor levels; and within 16 
inches (406 mm) of the top of walls. 


R606.12.3 Seismic Design Category D, or D,. Structures 
in Seismic Design Category D, or D, shall comply with 
the requirements of Seismic Design Category C and the 
additional requirements of this section. AAC masonry 
shall not be used for the design of masonry elements that 
are part of the lateral force-resisting system. 


R606.12.3.1 Design requirements. Masonry elements 
other than those covered by Section R606.12.2.2.2 shall 
be designed in accordance with the requirements of 
Chapters 1 through 7 and Sections 8.1 and 8.3 of TMS 
402, ACI 530/ASCE 5 and shall meet the minimum 
reinforcement requirements contained in Sections 
R606.12.3.2 and R606.12.3.2.1. Otherwise, masonry 
shall be designed in accordance with TMS 403. 


Exception: Masonry walls limited to one story in 
height and 9 feet (2743 mm) between lateral sup- 
ports need not be designed provided they comply 
with the minimum reinforcement requirements of 
Sections R606.12.3.2 and R606.12.3.2.1. 
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R606.12.3.2 Minimum reinforcement requirements 
for masonry walls. Masonry walls other than those 
covered by Section R606.12.2.2.3 shall be reinforced in 
both the vertical and horizontal direction. The sum of 
the cross-sectional area of horizontal and vertical rein- 
forcement shall be not less than 0.002 times the gross 
cross-sectional area of the wall, and the minimum 
cross-sectional area in each direction shall be not less 
than 0.0007 times the gross cross-sectional area of the 
wall. Reinforcement shall be uniformly distributed. 
Table R606.12.3.2 shows the minimum reinforcing bar 
sizes required for varying thicknesses of masonry 
walls. The maximum spacing of reinforcement shall be 
48 inches (1219 mm) provided that the walls are solid 
grouted and constructed of hollow open-end units, hol- 
low units laid with full head joints or two wythes of 
solid units. The maximum spacing of reinforcement 
shall be 24 inches (610 mm) for all other masonry. 


R606.12.3.2.1 Shear wall reinforcement require- 
ments. The maximum spacing of vertical and hori- 
zontal reinforcement shall be the smaller of one- 
third the length of the shear wall, one-third the 
height of the shear wall, or 48 inches (1219 mm). 
The minimum cross-sectional area of vertical rein- 
forcement shall be one-third of the required shear 
reinforcement. Shear reinforcement shall be 
anchored around vertical reinforcing bars with a 
standard hook. 


R606.12.3.3 Minimum reinforcement for masonry 
columns. Lateral ties in masonry columns shall be 
spaced not more than 8 inches (203 mm) on center and 
shall be not less than */,-inch (9.5 mm) diameter. Lat- 
eral ties shall be embedded in grout. 


R606.12.3.4 Material restrictions. Type N mortar or 
masonry cement shall not be used as part of the lateral 
force-resisting system. 


R606.12.3.5 Lateral tie anchorage. Standard hooks for 
lateral tie anchorage shall be either a 135-degree (2.4 rad) 
standard hook or a 180-degree (3.2 rad) standard hook. 


R606.12.4 Seismic Design Category D,. Structures in 
Seismic Design Category D, shall comply with the 
requirements of Seismic Design Category D, and to the 
additional requirements of this section. 


R606.12.4.1 Design of elements not part of the lateral 
force-resisting system. Stack bond masonry that is not 
part ofthe lateral force-resisting system shall have a hor- 
izontal cross-sectional area of reinforcement of not less 
than 0.0015 times the gross cross-sectional area of 
masonry. Table R606.12.4.1 shows minimum reinforc- 
ing bar sizes for masonry walls. The maximum spacing 
of horizontal reinforcement shall be 24 inches (610 
mm). These elements shall be solidly grouted and shall 
be constructed of hollow open-end units or two wythes 
of solid units. 


TABLE R606.12.4.1 
MINIMUM REINFORCING FOR STACKED BONDED 
MASONRY WALLS IN SEISMIC DESIGN CATEGORY D, 


NOMINAL WALL THICKNESS MINIMUM BAR SIZE 
"ет SPACED AT 24 INCHES 


Ж 
1 Y #5 
12 #6 


For SI: 1 inch = 25.4 mm. 


R606.12.4.2 Design of elements part of the lateral 
force-resisting system. Stack bond masonry that is part 
ofthe lateral force-resisting system shall have a horizon- 
tal cross-sectional area of reinforcement of not less than 
0.0025 times the gross cross-sectional area of masonry. 
Table R606.12.4.2 shows minimum reinforcing bar 
sizes for masonry walls. The maximum spacing of hor- 
izontal reinforcement shall be 16 inches (406 mm). 
These elements shall be solidly grouted and shall be con- 
structed of hollow open-end units or two wythes of solid 
units. 
TABLE R606.12.4.2 


MINIMUM REINFORCING FOR STACKED BONDED 
MASONRY WALLS IN SEISMIC DESIGN CATEGORY D, 


NOMINAL WALL THICKNESS MINIMUM BAR SIZE 
CUM SPACED AT 16 INCHES 


i 
12 


For SI: 1 inch = 25.4 mm. 


TABLE R606.12.3.2 
MINIMUM DISTRIBUTED WALL REINFORCEMENT FOR BUILDINGS ASSIGNED TO SEISMIC DESIGN CATEGORY D, or D, 


MINIMUM SUM OF THE VERTICAL AND 
HORIZONTAL REINFORCEMENT AREAS* 
(square inches per foot) 


NOMINAL WALL THICKNESS 
(inches) 


DISTRIBUTED IN BOTH HORIZONTAL 


MINIMUM REINFORCEMENT AS MINUMUM BAR SIZE FOR 


REINFORCEMENT SPACED 


b 
AND VERTICAL DIRECTIONS AT 48 INCHES 


(square inches per foot) 


For SI: | inch = 25.4 mm, 1 foot = 304.8 mm, 1 square inch per foot = 2064 mm’/m. 
a. Based on the minimum reinforcing ratio of 0.002 times the gross cross-sectional area of the wall. 
b. Based on the minimum reinforcing ratio each direction of 0.0007 times the gross cross-sectional area of the wall. 


268 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


R606.13 Multiple-wythe masonry. The facing and backing 
of multiple-wythe masonry walls shall be bonded in accor- 
dance with Section R606.13.1, R606.13.2 or R606.13.3. In 
cavity walls, neither the facing nor the backing shall be less 
than 3 inches (76 mm) nominal in thickness and the cavity 
shall be not more than 4 inches (102 mm) nominal in width. 
The backing shall not be less than the thickness of the facing. 


Exception: Cavities shall be permitted to exceed the 4- 
inch (102 mm) nominal dimension provided that tie size 
and tie spacing have been established by calculation. 


R606.13.1 Bonding with masonry headers. Bonding 
with solid or hollow masonry headers shall comply with 
Sections R606.13.1.1 and R606.13.1.2. 


R606.13.1.1 Solid units. Where the facing and backing 
(adjacent wythes) of solid masonry construction are 
bonded by means of masonry headers, not less than 4 
percent of the wall surface of each face shall be com- 
posed of headers extending not less than 3 inches (76 
mm) into the backing. The distance between adjacent 
full-length headers shall not exceed 24 inches (610 
mm) either vertically or horizontally. In walls in which 
a single header does not extend through the wall, head- 
ers from the opposite sides shall overlap not less than 3 
inches (76 mm), or headers from opposite sides shall be 
covered with another header course overlapping the 
header below not less than 3 inches (76 mm). 


R606.13.1.2 Hollow units. Where two or more hollow 
units are used to make up the thickness of a wall, the 
stretcher courses shall be bonded at vertical intervals not 
exceeding 34 inches (864 mm) by lapping not less than 3 
inches (76 mm) over the unit below, or by lapping at ver- 
tical intervals not exceeding 17 inches (432 mm) with 
units that are not less than 50 percent thicker than the 
units below. 


R606.13.2 Bonding with wall ties or joint reinforce- 
ment. Bonding with wall ties or joint reinforcement shall 
comply with Section R606.13.2.3. 


R606.13.2.1 Bonding with wall ties. Bonding with wall 
ties, except as required by Section R607, where the fac- 
ing and backing (adjacent wythes) of masonry walls are 
bonded with */,,-inch-diameter (5 mm) wall ties embed- 
ded in the horizontal mortar joints, there shall be not less 
than one metal tie for each 4'/, square feet (0.418 m?) of 
wall area. Ties in alternate courses shall be staggered. 
The maximum vertical distance between ties shall not 
exceed 24 inches (610 mm), and the maximum horizon- 
tal distance shall not exceed 36 inches (914 mm). Rods 
or ties bent to rectangular shape shall be used with hol- 
low masonry units laid with the cells vertical. In other 
walls, the ends of ties shall be bent to 90-degree (0.79 
rad) angles to provide hooks not less than 2 inches (51 
mm) long. Additional bonding ties shall be provided at 
all openings, spaced not more than 3 feet (914 mm) apart 
around the perimeter and within 12 inches (305 mm) of 
the opening. 


R606.13.2.2 Bonding with adjustable wall ties. Where 
the facing and backing (adjacent wythes) of masonry are 
bonded with adjustable wall ties, there shall be not less 
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than one tie for each 2.67 square feet (0.248 m?) of wall 
area. Neither the vertical nor the horizontal spacing of 
the adjustable wall ties shall exceed 24 inches (610 mm). 
The maximum vertical offset of bed joints from one 
wythe to the other shall be 1.25 inches (32 mm). The 
maximum clearance between connecting parts of the ties 
shall be '/ inch (2 mm). Where pintle legs are used, ties 
shall have not less than two */,,-inch-diameter (5 mm) 
legs. 


R606.13.2.3 Bonding with prefabricated joint rein- 
forcement. Where the facing and backing (adjacent 
wythes) of masonry are bonded with prefabricated joint 
reinforcement, there shall be not less than one cross 
wire serving as a tie for each 2.67 square feet (0.248 
т?) of wall area. The vertical spacing of the joint rein- 
forcement shall not exceed 16 inches (406 mm). Cross 
wires on prefabricated joint reinforcement shall not be 
smaller than No. 9 gage. The longitudinal wires shall be 
embedded in the mortar. 


R606.13.3 Bonding with natural or cast stone. Bonding 
with natural and cast stone shall conform to Sections 
R606.13.3.1 and R606.13.3.2. 


R606.13.3.1 Ashlar masonry. Іп ashlar masonry, 
bonder units, uniformly distributed, shall be provided 
to the extent of not less than 10 percent of the wall area. 
Such bonder units shall extend not less than 4 inches 
(102 mm) into the backing wall. 


R606.13.3.2 Rubble stone masonry. Rubble stone 
masonry 24 inches (610 mm) or less in thickness shall 
have bonder units with a maximum spacing of 3 feet 
(914 mm) vertically and 3 feet (914 mm) horizontally, 
and if the masonry is of greater thickness than 24 
inches (610 mm), shall have one bonder unit for each 6 
square feet (0.557 m?) of wall surface on both sides. 


R606.14 Anchored and adhered masonry veneer. 


R606.14.1 Anchored veneer. Anchored masonry veneer 
installed over a backing of wood or cold-formed steel shall 
meet the requirements of Section R703.8. 


R606.14.2 Adhered veneer. Adhered masonry veneer 
shall be installed in accordance with the requirements of 
Section R703.12. 


SECTION R607 
GLASS UNIT MASONRY 


R607.1 General. Panels of glass unit masonry located in 
load-bearing and nonbearing exterior and interior walls shall 
be constructed in accordance with this section. 
R607.2 Materials. Hollow glass units shall be partially evac- 
uated and have a minimum average glass face thickness of */,, 
inch (5 mm). The surface of units in contact with mortar shall 
be treated with a polyvinyl butyral coating or latex-based 
paint. The use of reclaimed units is prohibited. 
R607.3 Units. Hollow or solid glass block units shall be stan- 
dard or thin units. 
R607.3.1 Standard units. The specified thickness of stan- 
dard units shall be not less than 3’/, inches (98 mm). 
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R607.3.2 Thin units. The specified thickness of thin units 
shall be not less than 3'/, inches (79 mm) for hollow units 
and not less than 3 inches (76 mm) for solid units. 


R607.4 Isolated panels. Isolated panels of glass unit 
masonry shall conform to the requirements of this section. 


R607.4.1 Exterior standard-unit panels. The maximum 
area of each individual standard-unit panel shall be 144 
square feet (13.4 m?) where the design wind pressure is 20 
pounds per square foot (958 Pa). The maximum area of 
such panels subjected to design wind pressures other than 
20 pounds per square foot (958 Pa) shall be in accordance 
with Figure R607.4.1. The maximum panel dimension 
between structural supports shall be 25 feet (7620 mm) in 
width or 20 feet (6096 mm) in height. 


R607.4.2 Exterior thin-unit panels. The maximum area 
of each individual thin-unit panel shall be 85 square feet 
(7.9 m?). The maximum dimension between structural 
supports shall be 15 feet (4572 mm) in width or 10 feet 
(3048 mm) in height. Thin units shall not be used in appli- 
cations where the design wind pressure as stated in Table 
R301.2.1(1) exceeds 20 pounds per square foot (958 Pa). 


R607.4.3 Interior panels. The maximum area of each 
individual standard-unit panel shall be 250 square feet 
(23.2 m?). The maximum area of each thin-unit panel shall 
be 150 square feet (13.9 m^). The maximum dimension 
between structural supports shall be 25 feet (7620 mm) in 
width or 20 feet (6096 mm) in height. 
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R607.4.4 Curved panels. The width of curved panels shall 
conform to the requirements of Sections R607.4.1, 
R607.4.2 and R607.4.3, except additional structural sup- 
ports shall be provided at locations where a curved section 
joins a straight section, and at inflection points in multiple- 
curve walls. 


R607.5 Panel support. Glass unit masonry panels shall con- 
form to the support requirements of this section. 


R607.5.1 Deflection. The maximum total deflection of 
structural members that support glass unit masonry shall 
not exceed /- 


R607.5.2 Lateral support. Glass unit masonry panels 
shall be laterally supported along the top and sides of the 
panel. Lateral supports for glass unit masonry panels shall 
be designed to resist not less than 200 pounds per lineal 
feet (2918 N/m) of panel, or the actual applied loads, 
whichever is greater. Except for single-unit panels, lateral 
support shall be provided by panel anchors along the top 
and sides spaced not greater than 16 inches (406 mm) on 
center or by channel-type restraints. Single-unit panels 
shall be supported by channel-type restraints. 


Exceptions: 


1. Lateral support is not required at the top of panels 
that are one unit wide. 


2. Lateral support is not required at the sides of pan- 
els that are one unit high. 
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For SI: 1 square foot = 0.0929 m°, 1 pound per square foot = 0.0479 kPa. 


FIGURE R607.4.1 
GLASS UNIT MASONRY DESIGN WIND LOAD RESISTANCE 
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R607.5.2.1 Panel anchor restraints. Panel anchors 
shall be spaced not greater than 16 inches (406 mm) on 
center in both jambs and across the head. Panel anchors 
shall be embedded not less than 12 inches (305 mm) 
and shall be provided with two fasteners so as to resist 
the loads specified in Section R607.5.2. 


R607.5.2.2 Channel-type restraints. Glass unit 
masonry panels shall be recessed not less than 1 inch (25 
mm) within channels and chases. Channel-type restraints 
shall be oversized to accommodate expansion material in 
the opening, packing and sealant between the framing 
restraints, and the glass unit masonry perimeter units. 


R607.6 Sills. Before the bedding of glass units, the sill area 
shall be covered with a water-base asphaltic emulsion coat- 
ing. The coating shall be not less than "/, inch (3 mm) thick. 


R607.7 Expansion joints. Glass unit masonry panels shall be 
provided with expansion joints along the top and sides at all 
structural supports. Expansion joints shall be not less than 7, 
inch (10 mm) in thickness and shall have sufficient thickness 
to accommodate displacements of the supporting structure. 
Expansion joints shall be entirely free of mortar and other 
debris and shall be filled with resilient material. 


R607.8 Mortar. Glass unit masonry shall be laid with Type S 
or N mortar. Mortar shall not be retempered after initial set. 
Mortar unused within 1'/, hours after initial mixing shall be 
discarded. 


R607.9 Reinforcement. Glass unit masonry panels shall 
have horizontal joint reinforcement spaced not greater than 
16 inches (406 mm) on center located in the mortar bed joint. 
Horizontal joint reinforcement shall extend the entire length 
of the panel but shall not extend across expansion joints. Lon- 
gitudinal wires shall be lapped not less than 6 inches (152 
mm) at splices. Joint reinforcement shall be placed in the bed 
joint immediately below and above openings in the panel. 
The reinforcement shall have not less than two parallel longi- 
tudinal wires of size W1.7 or greater, and have welded cross 
wires of size W1.7 or greater. 


R607.10 Placement. Glass units shall be placed so head and 
bed joints are filled solidly. Mortar shall not be furrowed. 
Head and bed joints of glass unit masonry shall Бе '/, inch (6.4 
mm) thick, except that vertical joint thickness of radial panels 
shall be not less than '/, inch (3 mm) or greater than °/, inch (16 
mm). The bed joint thickness tolerance shall be minus '/,, inch 
(1.6 mm) and plus '/, inch (3 mm). The head joint thickness 
tolerance shall be plus or minus '/, inch (3 mm). 


SECTION R608 
EXTERIOR CONCRETE WALL CONSTRUCTION 


R608.1 General. Exterior concrete walls shall be designed and 
constructed in accordance with the provisions ofthis section or 
in accordance with the provisions of PCA 100 or ACI 318. 
Where PCA 100, ACI 318 or the provisions of this section are 
used to design concrete walls, project drawings, typical details 
and specifications are not required to bear the seal of the archi- 
tect or engineer responsible for design, unless otherwise 
required by the state law of the jurisdiction having authority. 
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R608.1.1 Interior construction. These provisions are 
based on the assumption that interior walls and partitions, 
both load-bearing and nonbearing, floors and roof/ceiling 
assemblies are constructed of light-framed construction 
complying with the limitations of this code and the addi- 
tional limitations of Section R608.2. Design and construc- 
tion of light-framed assemblies shall be in accordance with 
the applicable provisions of this code. Where second-story 
exterior walls are of light-framed construction, they shall be 
designed and constructed as required by this code. 


Aspects of concrete construction not specifically 
addressed by this code, including interior concrete walls, 
shall comply with ACI 318. 


R608.1.2 Other concrete walls. Exterior concrete walls 
constructed in accordance with this code shall comply 
with the shapes and minimum concrete cross-sectional 
dimensions of Table R608.3. Other types of forming sys- 
tems resulting in concrete walls not in compliance with 
this section shall be designed in accordance with ACI 318. 


R608.2 Applicability limits. The provisions of this section 
shall apply to the construction of exterior concrete walls for 
buildings not greater than 60 feet (18 288 mm) in plan dimen- 
sions, floors with clear spans not greater than 32 feet (9754 
mm) and roofs with clear spans not greater than 40 feet (12 
192 mm). Buildings shall not exceed 35 feet (10 668 mm) in 
mean roof height or two stories in height above grade. Floor/ 
ceiling dead loads shall not exceed 10 pounds per square foot 
(479 Pa), roof/ceiling dead loads shall not exceed 15 pounds 
per square foot (718 Pa) and attic live loads shall not exceed 
20 pounds per square foot (958 Pa). Roof overhangs shall not 
exceed 2 feet (610 mm) of horizontal projection beyond the 
exterior wall and the dead load of the overhangs shall not 
exceed 8 pounds per square foot (383 Pa). 


Walls constructed in accordance with the provisions of this 
section shall be limited to buildings subjected to a maximum 
design wind speed, V, of 160 mph (72 m/s) Exposure B, 136 
mph (61 m/s) Exposure C and 125 mph (56 m/s) Exposure D. 
Walls constructed in accordance with the provisions of this 
section shall be limited to detached one- and two-family 
dwellings and townhouses assigned to Seismic Design Cate- 
gory А or B, and detached one- and two-family dwellings 
assigned to Seismic Design Category C. 


Buildings that are not within the scope of this section shall 
be designed in accordance with PCA 100 or ACI 318. 


R608.3 Concrete wall systems. Concrete walls constructed 
in accordance with these provisions shall comply with the 
shapes and minimum concrete cross-sectional dimensions of 
Table R608.3. 


R608.3.1 Flat wall systems. Flat concrete wall systems 
shall comply with Table R608.3 and Figure R608.3(1) and 
have a minimum nominal thickness of 4 inches (102 mm). 


R608.3.2 Waffle-grid wall systems. Waffle-grid wall 
systems shall comply with Table R608.3 and Figure 
R608.3(2) and shall have a minimum nominal thickness of 
6 inches (152 mm) for the horizontal and vertical concrete 
members (cores). The core and web dimensions shall com- 
ply with Table R608.3. The maximum weight of waffle- 
grid walls shall comply with Table R608.3. 
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TABLE R608.3 
DIMENSIONAL REQUIREMENTS FOR WALLS* 


MAXIMUM 
SPACING OF MINIMUM WEB 


MINIMUM MINIMUM MAXIMUM 


WALL TYPE MAXIMUM 


WIDTH, W, OF THICKNESS, T, OF SPACING OF 
а WALL WEIGHT” | VerTICALCORES | VERTICALCORES | VERTICAL CORES HORIZONTAL THIGKNESS 
(psf) (inches) (inches) (inches) € ече 


(іпсһеѕ) 
ее | 
т ЕР ШЕЕ ERO ТВ ТҮГІ- "anan ву 4 
Ср ра БИ ПАДНЕ INL. NE AUN ВЕЕ ОИ ИМЕ TCR РОТ 
For SI: 1 inch = 25.4 mm; 1 pound per square foot = 0.0479 kPa, 1 pound per cubic foot = 2402.77 kg/m’, 1 square inch = 645.16 mm’, 1 тен“ = 42 ст“. 

МА = Not Applicable. 

a. Width “W,” thickness “Т,” spacing and web thickness, refer to Figures R608.3(2) and R608.3(3). 


b. Wall weight is based on a unit weight of concrete of 150 pcf. For flat walls the weight is based on the nominal thickness. The tabulated values do not include 
any allowance for interior and exterior finishes. 

c. Nominal wall thickness. The actual as-built thickness of a flat wall shall not be more than '/, inch less or more than '/, inch more than the nominal dimension 
indicated. 

d. Vertical core is assumed to be elliptical-shaped. Another shape of core is permitted provided the minimum thickness is 5 inches, the moment of inertia, 7, 
about the centerline of the wall (ignoring the web) is not less than 65 inch‘, and the area, А, is not less than 31.25 square inches. The width used to calculate А 
and 1 shall not exceed 8 inches. 

e. Vertical core is assumed to be circular. Another shape of core is permitted provided the minimum thickness is 7 inches, the moment of inertia, /, about the 
centerline of the wall (ignoring the web) is not less than 200 inch*, and the area, А, is not less than 49 square inches. The width used to calculate А and / shall 
not exceed 8 inches. 

f. Vertical core is assumed to be circular. Another shape of core is permitted provided the minimum thickness is 5.5 inches, the moment of inertia, 7, about the 
centerline of the wall is not less than 76 inch’, and the area, А, is not less than 30.25 square inches. The width used to calculate A and J shall not exceed 6.25 
inches. 
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FIGURE R608.3(1) 
FLAT WALL SYSTEM 
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FIGURE R608.3(3) 
SCREEN-GRID WALL SYSTEM 


PLAN VIEW 
SEE TABLE R608.3 FOR MINIMUM DIMENSIONS 
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R608.3.3 Screen-grid wall systems. Screen-grid wall sys- 
tems shall comply with Table R608.3 and Figure 
R608.3(3) and shall have a minimum nominal thickness of 
6 inches (152 mm) for the horizontal and vertical concrete 
members (cores). The core dimensions shall comply with 
Table R608.3. The maximum weight of screen-grid walls 
shall comply with Table R608.3. 


R608.4 Stay-in-place forms. Stay-in-place concrete forms 
shall comply with this section. 


R608.4.1 Surface burning characteristics. The flame 
spread index and smoke-developed index of forming 
material, other than foam plastic, left exposed on the inte- 
rior shall comply with Section R302.9. The surface burn- 
ing characteristics of foam plastic used in insulating 
concrete forms shall comply with Section R316.3. 


R608.4.2 Interior covering. Stay-in-place forms con- 
structed of rigid foam plastic shall be protected on the 
interior of the building as required by Sections R316.4 and 
R702.3.4. Where gypsum board is used to protect the foam 
plastic, it shall be installed with a mechanical fastening 
system. Use of adhesives is permitted in addition to 
mechanical fasteners. 


R608.4.3 Exterior wall covering. Stay-in-place forms 
constructed of rigid foam plastics shall be protected from 
sunlight and physical damage by the application of an 
approved exterior wall covering complying with this code. 
Exterior surfaces of other stay-in-place forming systems 
shall be protected in accordance with this code. 


Requirements for installation of masonry veneer, 
stucco and other finishes on the exterior of concrete walls 
and other construction details not covered in this section 
shall comply with the requirements of this code. 


R608.4.4 Flat ICF wall systems. Flat ICF wall system 
forms shall conform to ASTM E2634. 


R608.5 Materials. Materials used in the construction of con- 
crete walls shall comply with this section. 


R608.5.1 Concrete and materials for concrete. Materi- 
als used in concrete, and the concrete itself, shall conform 
to requirements of this section, PCA 100 or ACI 318. 


R608.5.1.1 Cements. The following standards as refer- 
enced in Chapter 44 shall be permitted to be used. 


1. ASTM C150 
2. ASTM C595 
3. ASTM C1157 


R608.5.1.2 Concrete mixing and delivery. Mixing 
and delivery of concrete shall comply with ASTM C94 
or ASTM C685. 


R608.5.1.3 Maximum aggregate size. The nominal 
maximum size of coarse aggregate shall not exceed 
one-fifth the narrowest distance between sides of 
forms, or three-fourths the clear spacing between rein- 
forcing bars or between a bar and the side of the form. 


Exception: When approved, these limitations shall 
not apply where removable forms are used and 
workability and methods of consolidation permit 
concrete to be placed without honeycombs or voids. 
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R608.5.1.4 Proportioning and slump of concrete. f^ 


Proportions of materials for concrete shall be estab- 
lished to provide workability and consistency to permit 
concrete to be worked readily into forms and around 
reinforcement under conditions of placement to be 
employed, without segregation or excessive bleeding. 
Slump of concrete placed in removable forms shall not 
exceed 6 inches (152 mm). 


Exception: When approved, the slump is permitted 
to exceed 6 inches (152 mm) for concrete mixtures 
that are resistant to segregation, and are in accor- 
dance with the form manufacturer's recommenda- 
tions. 


Slump of concrete placed in stay-in-place forms 
shall exceed 6 inches (152 mm). Slump of concrete 
shall be determined in accordance with ASTM C143. 


R608.5.1.5 Compressive strength. The minimum 
specified compressive strength of concrete, f''., shall 
comply with Section R402.2 and shall be not less than 
2,500 pounds per square inch (17.2 MPa) at 28 days. 


R608.5.1.6 Consolidation of concrete. Concrete shall 
be consolidated by suitable means during placement 
and shall be worked around embedded items and rein- 
forcement and into corners of forms. Where stay-in- 
place forms are used, concrete shall be consolidated by 
internal vibration. 


Exception: When approved, self-consolidating con- 
crete mixtures with slumps equal to or greater than 8 
inches (203 mm) that are specifically designed for 
placement without internal vibration need not be 
internally vibrated. 


R608.5.2 Steel reinforcement and anchor bolts. 


R608.5.2.1 Steel reinforcement. Steel reinforcement 
shall comply with ASTM A615, ASTM A706, or 
ASTM A996. ASTM A996 bars produced from rail 
steel shall be Type R. 


R608.5.2.2 Anchor bolts. Anchor bolts for use with 
connection details in accordance with Figures 
R608.9(1) through R608.9(12) shall be bolts with heads 
complying with ASTM A307 or ASTM F1554. ASTM 
A307 bolts shall be Grade A with heads. ASTM F1554 
bolts shall be Grade 36 minimum. Instead of bolts with 
heads, it is permissible to use rods with threads on both 
ends fabricated from steel complying with ASTM A36. 
The threaded end of the rod to be embedded in the con- 
crete shall be provided with a hex or square nut. 


R608.5.2.3 Sheet steel angles and tension tie straps. 
Angles and tension tie straps for use with connection 
details in accordance with Figures R608.9(1) through 
R608.9(12) shall be fabricated from sheet steel comply- 
ing with ASTM A653 SS, ASTM A792 SS, or ASTM 
A875 SS. The steel shall be minimum Grade 33 unless 
a higher grade is required by the applicable figure. 
R608.5.3 Form materials and form ties. Forms shall be 
made of wood, steel, aluminum, plastic, a composite of 
cement and foam insulation, a composite of cement and 
wood chips, or other approved material suitable for sup- 
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porting and containing concrete. Forms shall provide suf- 
ficient strength to contain concrete during the concrete 
placement operation. 


Form ties shall be steel, solid plastic, foam plastic, a 
composite of cement and wood chips, a composite of 
cement and foam plastic, or other suitable material capable 
of resisting the forces created by fluid pressure of fresh 
concrete. 


R608.5.4 Reinforcement installation details. 


R608.5.4.1 Support and cover. Reinforcement shall 
be secured in the proper location in the forms with tie 
wire or other bar support system such that displacement 


WALL CONSTRUCTION 


Steel reinforcement in concrete cast against the earth 
shall have a minimum cover of 3 inches (76 mm). Min- 
imum cover for reinforcement in concrete cast in 
removable forms that will be exposed to the earth or 
weather shall be 1"/, inches (38 mm) for No. 5 bars and 
smaller, and 2 inches (50 mm) for No. 6 bars and 
larger. For concrete cast in removable forms that will 
not be exposed to the earth or weather, and for concrete 
cast in stay-in-place forms, minimum cover shall be 7, 
inch (19 mm). The minus tolerance for cover shall not 
exceed the smaller of one-third the required cover and 
?/, inch (10 mm). See Section R608.5.4.4 for cover 
requirements for hooks of bars developed in tension. 


will not occur during the concrete placement operation. 


TABLE R608.5.4(1) 
LAP SPLICE AND TENSION DEVELOPMENT LENGTHS 


YIELD STRENGTH OF STEEL, f,- psi (MPa) 
BAR SIZE 40,000 (280) 60, 000 (420) 
но. Splice length or tension development length 
(inches) 


Tension development length for straight bar 


Tension development length for: 
a.90-degree and 180-degree standard hooks with not less than 27, inches 
of side cover perpendicular to plane of hook, and 


b.90-degree standard hooks with not less than 2 inches of cover on the bar 
extension beyond the hook. 


Tension development length for bar with 90-degree or 180-degree standard 
hook having less cover than required in Items a and b. 


REINFORCEMENT 
AS REQUIRED 


GAP SHALL NOT EXCEED 
THE SMALLER OF "/, 
LAP LENGTH AND 6 IN. 


REINFORCEMENT 
AS REQUIRED 


4 LAP SPLICE LENGTH- 


SEE TABLE R608.5.4(1) 


NOTE: BARS ARE PERMITTED 
TO BE IN CONTACT WITH 
EACH OTHER 


For SI: 1 inch = 25.4 mm. 


FIGURE R608.5.4(1) 
LAP SPLICES 
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SECTION FROM WHICH DEVELOPMENT 


SURFACE OF CONCRETE OR 
LENGTH IS MEASURED 


COVER ON BAR 


DEVELOPMENT LENGTH 
PER TABLE R608.5.4(1) 


SIDE COVER 
FOR 90* AND 
180° HOOK 


SECTION A-A 


EXTENSION FOR 90* HOOK 


For SI: 1 degree = 0.0175 rad. 


FIGURE R608.5.4(2) 


DEVELOPMENT LENGTH AND COVER FOR HOOKS AND BAR EXTENSION 


90 DEG HOOK 


d, 


E ÉN 4 Фу z 
o 
5 
6 d, BEND ME: 
DIAMETER = 
ш 
180 DEG HOOK 
28 
6 d, BEND 
DIAMETER 
21,1М., BUT NOT 
LESS THAN 4 d, EXTENSION 
HOOKS FOR REINFORCEMENT IN 
WALLS AND FOUNDATIONS 


For SI: 1 inch - 25.4 mm, 1 degree — 0.0175 rad. 
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90 DEG HOOK 


4 d, BEND 12 d, 
135 DEG HOOK 
d, 
4 d, BEND 
DIAMETER 
ES 
Seg 
е 
+ 


HOOKS FOR STIRRUPS IN LINTELS 


FIGURE R608.5.4(3) 
STANDARD HOOKS 
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TABLE R608.5.4(2) 
MAXIMUM SPACING FOR ALTERNATIVE BAR SIZE AND ALTERNATIVE GRADE OF STEEL? P ° 


SECTION көше 

е Те итеге и Га Гите Ге и ге иге Га 
paw ЕРЕ СШ ЫШ up E у ШИ йй ТАЙ. ПО To] 
БЕЙИН ДЕ SM Ы А oci ке ЕСЕ D (e АЭ жей б ФК улап 
[rc go meum ое: 
КОДАШ аг да rac. COEUR DE ет Игр IE YR DU M 


[вю 
Келн ЕГЕР AE VIS НС ORE ORC DONIS CR PS | 
HEEL УЧАТ ИЕР Е БС К НЕА ЕТ И Е С В | er ВЕСЫ SCR EUN 
ПОР ЗО Е CC 4 S S војот ЕЕ pos [orm ШС С ОИ 
[3 reme ССЖ ЕСИ МН р о Зе аг 
НИЕ ИЕ Е EN SE 2 ЕЕ Яс AM NARAT AEE ЖЕКЕ 
[0755 —p-pweumpepwim ја в (ИШЕ ШИ || ја Ги 
sae аэ | па | 13 E8515 | | Ге Ги 
[x | ав иа | ап | и |ә Ги а по је ре | по | и] 
а лак ава] S ү тз a ү: у N ORTU mn ЕТУ Е 
[x pps пе L ado ни аз | а | пе је ја | по аву гараз 
ПИРА. an ПЕРИ ao a А | mu ПЕТ ВР МЕ ЕБЕ 
коп ЗИ ЕСЕ | пи | а are [лыр | | и | и | еј ва | 17] 
se ВЕС түш | ar | ра ъ | m а | а | и] 
— z e e uj за ји | | а | пе | | вв ја ји] 
| | | по |» | ж | пи | | а | ае аз о | s | |] 
э | а о а | пе а а а | а m] ио 
5 | и | | пп a о а в | о |» u ја |o [u [>| 
Т | || и | 2 | [ж [ш [з [эжи |» u [ж [» [з [эг 
5 С а Е МЕС а в МЗ а о аз аз |0 a | 2 | 
a |a 2] ]3 a |a ЕСЕ [ete pars |2 [opie | 2 | 
а ага-ага ae рр 
Таа ВЕСИ ВЕС Гаа ОВ Pe ЕС ва Греј | 
сыта ОС НЕС ЕСИ ЕСИ С ЕСИ ИСИ ИСИ ОЕ изии 
Lx elm m] ИС и аре | | зе | аи тј 
а ааа ара гаиа a 


ав Гао а Га ат | ап | зе | пе 2 | g | 5 ја 
a ee | аш | пе | ап | | пе | » | пе | пе | m 
оаа аа га | ап | зе | пе | а | а || | па | зе | 
ваа о |a e 2] a ЕГЕ s |a ао зо [1з 2] 
x 4 —Ispepspepe]s]e[s]s]e|s]»]»[23]3- 


ОИ ае ОЛЕ ШЕП Иш ДЕ о ао а Б жии ит ВЕ ЕСИ 

For SI: 1 inch = 25.4 mm. 

a. This table is for use with tables in Section R608.6 that specify the minimum bar size and maximum spacing of vertical wall reinforcement for foundation 
walls and above-grade walls. Reinforcement specified in tables in Section R608.6 is based on Grade 60 (420 MPa) steel reinforcement. 

b. Bar spacing shall not exceed 48 inches on center and shall be not less than one-half the nominal wall thickness. 


c. For Grade 50 (350 MPa) steel bars (ASTM A996, Type R), use spacing for Grade 40 (280 MPa) bars or interpolate between Grade 40 (280 MPa) and Grade 
60 (420 MPa). 
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R608.5.4.2 Location of reinforcement in walls. For 
location of reinforcement in foundation walls and 
above-grade walls, see Sections R404.1.3.3.7.2 and 
R608.6.5, respectively. 


R608.5.4.3 Lap splices. Vertical and horizontal wall 
reinforcement required by Sections R608.6 and R608.7 
shall be the longest lengths practical. Where splices are 
necessary in reinforcement, the length of lap splices 
shall be in accordance with Table R608.5.4(1) and Fig- 
ure R608.5.4(1). The maximum gap between noncon- 
tact parallel bars at a lap splice shall not exceed the 
smaller of one-fifth the required lap length and 6 inches 
(152 mm). See Figure R608.5.4(1). 


R608.5.4.4 Development of bars in tension. Where 
bars are required to be developed in tension by other 
provisions of this code, development lengths and cover 
for hooks and bar extensions shall comply with Table 
R608.5.4(1) and Figure R608.5.4(2). The development 
lengths shown in Table R608.5.4(1) shall apply to bun- 
dled bars in lintels installed in accordance with Section 
R608.8.2.2. 


R608.5.4.5 Standard hooks. Where reinforcement is 
required by this code to terminate with a standard hook, 
the hook shall comply with Figure R608.5.4(3). 


R608.5.4.6 Webs of waffle-grid walls. Reinforcement, 
including stirrups, shall not be placed in webs of waf- 
fle-grid walls, including lintels. Webs are permitted to 
have form ties. 


R608.5.4.7 Alternate grade of reinforcement and 
spacing. Where tables in Sections R404.1.3 and 
R608.6 specify vertical wall reinforcement based on 
minimum bar size and maximum spacing, which are 
based on Grade 60 (420 MPa) steel reinforcement, dif- 
ferent size bars or bars made from a different grade of 
steel are permitted provided an equivalent area of steel 
per linear foot of wall is provided. Use of Table 
R608.5.4(2) is permitted to determine the maximum 
bar spacing for different bar sizes than specified in the 
tables and bars made from a different grade of steel. 
Bars shall not be spaced less than one-half the wall 
thickness, or more than 48 inches (1219 mm) on center. 


R608.5.5 Construction joints in walls. Construction 
joints shall be made and located to not impair the strength 
of the wall. Construction joints in plain concrete walls, 
including walls required to have not less than No. 4 bars at 
48 inches (1219 mm) on center by Section R608.6, shall 
be located at points of lateral support, and not less than 
one No. 4 bar shall extend across the construction joint at a 
spacing not to exceed 24 inches (610 mm) on center. Con- 
struction joint reinforcement shall have not less than 12 
inches (305 mm) of embedment on both sides of the joint. 
Construction joints in reinforced concrete walls shall be 
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located in the middle third of the span between lateral sup- A 


ports, or located and constructed as required for joints in 
plain concrete walls. 


Exception: Vertical wall reinforcement required by 
this code is permitted to be used in lieu of construction 
joint reinforcement, provided the spacing does not 
exceed 24 inches (610 mm), or the combination of wall 
reinforcement and No. 4 bars described in Section 
R608.5.5 does not exceed 24 inches (610 mm). 


R608.6 Above-grade wall requirements. 


R608.6.1 General. The minimum thickness of load-bear- 
ing and nonbearing above-grade walls and reinforcement 
shall be as set forth in the appropriate table in this section 
based on the type of wall form to be used. The wall shall 
be designed in accordance with ACI 318 where the wall or 
building is not within the limitations of Section R608.2, 
where design is required by the tables in this section or 
where the wall is not within the scope of the tables in this 
section. 


Above-grade concrete walls shall be constructed in 
accordance with this section and Figure R608.6(1), 
R608.6(2), R608.6(3) or R608.6(4). Above-grade concrete 
walls that are continuous with stem walls and not laterally 
supported by the slab-on-ground shall be designed and 
constructed in accordance with this section. Concrete 
walls shall be supported on continuous foundation walls or 
slabs-on-ground that are monolithic with the footing in 
accordance with Section R403. The minimum length of 
solid wall without openings shall be in accordance with 
Section R608.7. Reinforcement around openings, includ- 
ing lintels, shall be in accordance with Section R608.8. 
Lateral support for above-grade walls in the out-of-plane 
direction shall be provided by connections to the floor 
framing system, if applicable, and to ceiling and roof 
framing systems in accordance with Section R608.9. The 
wall thickness shall be equal to or greater than the thick- 
ness of the wall in the story above. 


R608.6.2 Wall reinforcement for wind. Vertical wall 
reinforcement for resistance to out-of-plane wind forces 
shall be determined from Table R608.6(1), R608.6(2), 
R608.6(3) or R608.6(4). For the design of nonbearing 
walls, in Tables R608.6(1), R608.6(2) and R608.6(3) use 
the appropriate column labeled “Top.” (see Sections 
R608.7.2.2.2 and R608.7.2.2.3). There shall be a vertical 
bar at corners of exterior walls. Unless more horizontal 
reinforcement is required by Section R608.7.2.2.1, the 
minimum horizontal reinforcement shall be four No. 4 
bars [Grade 40 (280 MPa)] placed as follows: top bar 
within 12 inches (305 mm) of the top of the wall, bottom 
bar within 12 inches (305 mm) of the finish floor and one 
bar each at approximately one-third and two-thirds of the 
wall height. 
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LIGHT-FRAMED ROOF 


SEE SECTION 
R608.9.3 


HORIZONTAL WALL 
ASREQUIRED ^ | FIRST-STORY 
WALL—STAY-IN-PLACE UNSUPPORTED 
OR REMOVABLE FORM WALL HEIGHT 
10 FT MAXIMUM 
LIGHT-FRAMED FLOOR 
(OR CONCRETE 
SLAB-ON-GROUND) 
SEE SECTION R608.9.2 
VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED "ns BI 


ing Bil BASEMENT, CRAWLSPACE 
Pe OR STEM WALL. FOR SLAB-ON- 
А GROUND FOOTING, SEE FIGURE R608.6(4) 


SECTION CUT THROUGH FLAT WALL FOR VERTICAL 
CORE OF AWAFFLE- OR SCREEN-GRID WALL 


For SI: 1 foot = 304.8 mm. 


FIGURE R608.6(1) 
ABOVE-GRADE CONCRETE WALL CONSTRUCTION ONE STORY 


LIGHT-FRAMED ROOF 


SECOND-STORY 
UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 


LIGHT-FRAMED WALL 
SYSTEM ~_a 


LIGHT-FRAMED FLOOR 


SEE SECTION R608.9.2 


HORIZONTAL WALL 
REINFORCEMENT 
WALL—STAY-IN-PLACE AS REQUIRED FIRST-STORY 
OR REMOVABLE FORM UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 


SEE SECTION R608.9.2 


VERTICAL WALL 
REINFORCEMENT 


AS REQUIRED BASEMENT, CRAWLSPACE, 


OR STEM WALL. FOR SLAB-ON- 
GROUND FOOTING, 
SEE FIGURE 608.6(4) 


SECTION CUT THROUGH FLAT WALL OR VERTICAL 
CORE OF WAFFLE- OR SCREEN-GRID WALL 


For SI: 1 foot = 304.8 mm. 


FIGURE R608.6(2) 
ABOVE-GRADE CONCRETE WALL CONSTRUCTION CONCRETE 
FIRST STORY AND LIGHT-FRAMED SECOND STORY 
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WALL CONSTRUCTION 


LIGHT-FRAMED ROOF 


SEE SECTION 
R608.9.3 


SECOND-STORY 
UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 


LIGHT-FRAMED FLOOR 


SEE SECTION 
R608.9.2 


HORIZONTAL WALL 
REINFORCEMENT 
AS REQUIRED 


WALL—STAY-IN-PLACE FIRST-STORY 


OR REMOVABLE FORM | ПУ - 
ое са" WALL HEIGHT 
10 FT MAXIMUM 
LIGHT-FRAMED FLOOR 
(OR CONCRETE 
SLAB-ON-GROUND) 
SEE SECTION R608.9.2 


VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED 


BASEMENT, CRAWLSPACE 

OR STEM WALL, FOR SLAB-ON- 
GROUND FOOTING, SEE 
FIGURE R608.6(4) 


SECTION CUT THROUGH FLAT WALL OR VERTICAL 
CORE OF A WAFFLE- OR SCREEN-GRID WALL 


For SI: 1 foot = 304.8 mm. 


FIGURE R608.6(3) 
ABOVE-GRADE CONCRETE WALL 
CONSTRUCTION TWO-STORY 


WALL—STAY-IN-PLACE 
OR REMOVABLE FORM 


HORIZONTAL WALL 
REINFORCEMENT 
AS REQUIRED 


VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED 


SEE SECTION R608.6.3 


MONOLITHIC CONCRETE 
SLAB-ON-GROUND 
AND FOOTING 


INSULATION AS REQUIRED 


SEE CUT THROUGH FLAT WALL OR VERTICAL 
CORE OF A WAFFLE- OR SCREEN-GRID WALL 


For SI: 1 inch = 25.4 mm. 


FIGURE R608.6(4) 
ABOVE-GRADE CONCRETE WALL SUPPORTED ON 
MONOLITHIC SLAB-ON-GROUND FOOTING 
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WALL CONSTRUCTION 


MAXIMUM WIND SPEED, V 
(mph) MAXIMUM UNSUPPORTED Nominal" wall thickness (inches) 
WALL HEIGHT PER STORY А 


TABLE R608.6(1) 
MINIMUM VERTICAL REINFORCEMENT FOR FLAT ABOVE-GRADE WALLS? ^ ° +° 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (іпсһеѕ)"° 


| Exposure Category | — — (feet) —P- 

E. EL CNWUCNE | тор | дш | 
НОЕ = pes uen | en јан јал | n хан: | = 
[ 5 [uan | за» [4948 | em | «oss | 4048 | за | 4@% 
EENKNNNNE-RE NE 3E ЕЕ 3E 3E 3E | 
| 5 % 
о и 


ar јан јав јав | зен | зем | зам | ев 
se ан јав | as | жали | зам | ав | зам. 
[s [sex sas pags | ast | жали | ages | ен | за 
sen asi јав | зав | зен | agas | aas | on | 

ew [sas [ов | agas | айне | зем | чен | «aas | 

БЕНЕН [ses | sam [ов | gas [зом | «gas | ай | зем | 
ant [sar јан | зала | ages | agas | зен | чен 
aw јан | зван | зам | ев | зем HENCE 
s 5 sem | за2 ams | gas | ass | agas | ages | зала | 
w — | 467 | зан pae | aga | ass | agas | ass | Gas | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound per square inch = 1.895 kPa, 1 square foot = 0.0929 m°. 


. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 


effective wind area of 10 square feet, topographic factor, К., equal to 1.0, and Risk Category II. 


. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 
. See Section R608.6.5 for location of reinforcement in wall. 

. Deflection criterion is 1/240, where 7, is the unsupported height of the wall in inches. 

. Interpolation is not permitted. 


Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 
40,000 psi or 60,000 psi is permitted. 


. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Vertical 


reinforcement with a yield strength of less than 60,000 psi or bars of a different size than specified in the table are permitted in accordance with Section 
R608.5.4.7 and Table R608.5.4(2). 


. See Table R608.3 for tolerances on nominal thicknesses. 
. “Тор” means gravity load from roof or floor construction bears on top of wall. “Side” means gravity load from floor construction is transferred to wall from a 


wood ledger or cold-formed steel track bolted to side of wall. For nonbearing walls where floor framing members span parallel to the wall, use of the “Top” 
bearing condition is permitted. 
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Exposure Category 


n 8 — EE sex | | 8 | 


WALL CONSTRUCTION 


TABLE R608.6(2) 
MINIMUM VERTICAL REINFORCEMENT FOR WAFFLE-GRID ABOVE-GRADE WALLS* ° 4e 


MAXIMUM WIND SPEED, V MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)! 8 
(mph) MAXIMUM UNSUPPORTED Nominal" wall thickness (inches) 


(feet) 

а Ев | че | че | зи 
— 5 — | am | ses | ән | ғ” 
ИЕН 22, Сауле agas 
BERN 45.2 АЛАГ 


кы ТЕСШ 

E. [sav | as | ме | 8 | 
ЕК | see | о 
| > зе = = 
| зо | s __| s мит | 
x ю 07 | s ШЕШ МЦ | 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound per square inch = 6.895 kPa, 1 square foot = 0.0929 т?. 


. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 


effective wind area of 10 square feet, topographic factor, K ,, equal to 1.0, and Risk Category П. 


. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 

. See Section R608.6.5 for location of reinforcement in wall. 

. Deflection criterion is L/240, where L is the unsupported height of the wall in inches. 

. Interpolation is not permitted. 

. Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 


40,000 psi or 60,000 psi is permitted. 


. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Maximum 


spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual spacing in the 
wall shall not exceed a whole-number multiple of 12 inches such as, 12, 24, 36 and 48, that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi or bars of a different size than specified in the table are permitted in accordance with Section 
R608.5.4.7 and Table R608.5.4(2). 


. See Table R608.3 for minimum core dimensions and maximum spacing of horizontal and vertical cores. 
. “Тор” means gravity load from roof or floor construction bears on top of wall. “Side” means gravity load from floor construction is transferred to wall from a 


wood ledger or cold-formed steel track bolted to side of wall. For nonbearing walls and where floor framing members span parallel to the wall, the “top” | | 
bearing condition is permitted to be used. 
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TABLE R608.6(3) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH SCREEN-GRID ABOVE-GRADE WALLS? 4 


MAXIMUM WIND SPEED, V MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)'* 


(mph) MAXIMUM UNSUPPORTED 


WALL HEIGHT PER STORY 
Exposure Category 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound per square inch = 6.895 kPa, 1 square foot = 0.0929 m°. 


. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 


effective wind area of 10 square feet, topographic factor, К’, equal to 1.0, and Risk Category II. 


. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 
. See Section R608.6.5 for location of reinforcement in wall. 

. Deflection criterion is L/240, where L is the unsupported height of the wall in inches. 

. Interpolation is not permitted. 


Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 
40,000 psi or 60,000 psi is permitted. 


. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Maximum 


spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual spacing in the 
wall shall not exceed a whole-number multiple of 12 inches such as, 12, 24, 36 and 48, that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi or bars of a different size than specified in the table are permitted in accordance with Section 
R608.5.4.7 and Table R608.5.4(2). 


. See Table R608.3 for minimum core dimensions and maximum spacing of horizontal and vertical cores. 
. "Top" means gravity load from roof or floor construction bears on top of wall. *Side" means gravity load from floor construction is transferred to wall from a 


wood ledger or cold-formed steel track bolted to side of wall. For nonbearing wall and where floor framing members span parallel to the wall, use of the 
"Top" bearing condition is permitted. 
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TABLE R608.6(4) 
MINIMUM VERTICAL REINFORCEMENT FOR FLAT, WAFFLE- AND SCREEN-GRID 
ABOVE-GRADE WALLS DESIGNED CONTINUOUS WITH FOUNDATION STEM WALLS* "е % °, k 


MAXIMUM WIND MAXIMUM MAXIMUM MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (іпсһев) ° 
SPEED, V (mph) HEIGHT OF | DESIGN | UNSUPPORTED Wall Mq We E RAT 
STEM WALL"'| LATERAL |HEIGHT OF ABOVE- S ype end nominal thickness (йе) 
— | te + | a ни a RR 


ELSE ИО (psf/ft) (feet) 
[о a ses [н [жов [эст [Ге | 405 
—— 


115 


[39 | o | [san | саз [ев | pk | er ок | 
PA RR SS 


— Le к} шош 
з 


120 
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a o зет | ез Гав pk аво DE — 
Ге | o Гог [3a [sam | «ao | bk | pe | ок 
ШЕ": сле а 
з x o sem | 3a» Ст [408 [эел [аат | зав | 
Co 19 | јав | вазе | ваз5 | DR | 434 | D | 
Е c e c n uec ene ee 
Т. Со ра | зел Коки 

3 

127 117 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound per square inch = 6.895 kPa, 1 square foot = 0.0929 т?. 

DR - Design Required. 

a. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 
effective wind area of 10 square feet, topographic factor, К., equal to 1.0, and Risk Category II. 

b. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 

c. See Section R608.6.5 for location of reinforcement in wall. 

d 

е 


. Deflection criterion is L/240, where L is the height of the wall in inches from the exterior finish ground level to the top of the above-grade wall. 
. Interpolation is not permitted. For intermediate values of basic wind speed, V, heights of stem wall and above-grade wall, and design lateral soil load, use next 
higher value. 

f. Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 
40,000 psi or 60,000 psi is permitted. 

g. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Maximum 
spacings shown are the values calculated for the specified bar size. In waffle and screen-grid walls where the bar used is Grade 60 and the size specified in the 
table, the actual spacing in the wall shall not exceed a whole-number multiple of 12 inches such as, 12, 24, 36 and 48, that is less than or equal to the tabulated 
spacing. Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance 
with Section R608.5.4.7 and Table R608.5.4(2). 

h. Height of stem wall is the distance from the exterior finish ground level to the top of the slab-on-ground. 

i. Where the distance from the exterior finish ground level to the top of the slab-on-ground is equal to or greater than 4 feet, the stem wall shall be laterally 
supported at the top and bottom before backfilling. Where the wall is designed and constructed to be continuous with the above-grade wall, temporary 
supports bracing the top of the stem wall shall remain in place until the above-grade wall is laterally supported at the top by floor or roof construction. 

j. See Table R608.3 for tolerances on nominal thicknesses, and minimum core dimensions and maximum spacing of horizontal and vertical cores for waffle- and 
screen-grid walls. 

k. Tabulated values are applicable to construction where gravity loads bear on top of wall, and conditions where gravity loads from floor construction are 
transferred to wall from a wood ledger or cold-formed steel track bolted to side of wall. See Tables R608.6(1), R608.6(2) and R608.6(3). 
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R608.6.3 Continuity of wall reinforcement between sto- 
ries. Vertical reinforcement required by this section shall 
be continuous between elements providing lateral support 
for the wall. Reinforcement in the wall of the story above 
shall be continuous with the reinforcement in the wall of 
the story below, or the foundation wall, if applicable. Lap 
splices, where required, shall comply with Section 
R608.5.4.3 and Figure R608.5.4(1). Where the above- 
grade wall is supported by a monolithic slab-on-ground 
and footing, dowel bars with a size and spacing to match 
the vertical above-grade concrete wall reinforcement shall 
be embedded in the monolithic slab-on-ground and footing 
the distance required to develop the dowel bar in tension 
in accordance with Section R608.5.4.4 and Figure 
R608.5.4(2) and lap-spliced with the above-grade wall 
reinforcement in accordance with Section R608.5.4.3 and 
Figure R608.5.4(1). 


Where a construction joint in the wall is located below 
the level of the floor and less than the distance required to 
develop the bar in tension, the distance required to develop 
the bar in tension shall be measured from the top of the 
concrete below the joint. See Section R608.5.5. 


Exception: Where reinforcement in the wall above 
cannot be made continuous with the reinforcement in 
the wall below, the bottom of the reinforcement in the 
wall above shall be terminated in accordance with one 
of the following: 


1. Extend below the top of the floor the distance 
required to develop the bar in tension in accordance 
with Section R608.5.4.4 and Figure R608.5.4(2). 


2. Lap-spliced їп accordance with Section 
R608.5.4.3 and Figure R608.5.4(1) with a dowel 
bar that extends into the wall below the distance 
required to develop the bar in tension in accor- 
dance with Section R608.5.4.4 and Figure 
R608.5.4(2). 


R608.6.4 Termination of reinforcement. Where indi- 
cated in Items 1 through 3, vertical wall reinforcement in 
the top-most story with concrete walls shall be terminated 
with a 90-degree (1.57 rad) standard hook complying with 
Section R608.5.4.5 and Figure R608.5.4(3). 


1. Vertical bars adjacent to door and window openings 
required by Section R608.8.1.2. 


2. Vertical bars at the ends of required solid wall seg- 
ments (see Section R608.7.2.2.2). 


3. Vertical bars (other than end bars, see Item 2) used as 
shear reinforcement in required solid wall segments 
where the reduction factor for design strength, R,, 
used is based on the wall having horizontal and ver- 
tical shear reinforcement (see Section R608.7.2.2.3). 


The bar extension of the hook shall be oriented parallel 
to the horizontal wall reinforcement and be within 4 inches 
(102 mm) of the top of the wall. 


Horizontal reinforcement shall be continuous around 
the building corners by bending one of the bars and lap- 
splicing it with the bar in the other wall in accordance with 
Section R608.5.4.3 and Figure R608.5.4(1). 
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In required solid wall segments where the reduction 
factor for design strength, R,, is based on the wall having 
horizontal and vertical shear reinforcement in accordance 
with Section R608.7.2.2.1, horizontal wall reinforcement 
shall be terminated with a standard hook complying with 
Section R608.5.4.5 and Figure R608.5.4(3) or in a lap- 
splice, except at corners where the reinforcement shall be 
continuous as required. 


Exception: In lieu of bending horizontal reinforcement 
at corners, separate bent reinforcing bars shall be per- 
mitted provided that the bent bar is lap-spliced with the 
horizontal reinforcement in both walls in accordance 
with Section R608.5.4.3 and Figure R608.5.4(1). 


R608.6.5 Location of reinforcement in wall. Except for 
vertical reinforcement at the ends of required solid wall seg- 
ments, which shall be located as required by Section 
R608.7.2.2.2, the location of the vertical reinforcement 
shall not vary from the center of the wall by more than the 
greater of 10 percent of the wall thickness and ?/,-inch (10 
mm). Horizontal and vertical reinforcement shall be located 
to provide not less than the minimum cover required by Sec- 
tion R608.5.4.1. 


R608.7 Solid walls for resistance to lateral forces. 


R608.7.1 Length of solid wall. Each exterior wall line in 
each story shall have a total length of solid wall required by 
Section R608.7.1.1. A solid wall is a section of flat, waffle- 
grid or screen-grid wall, extending the full story height with- 
out openings or penetrations, except those permitted by Sec- 
tion R608.7.2. Solid wall segments that contribute to the total 
length of solid wall shall comply with Section R608.7.2. 


R608.7.1.1 Length of solid wall for wind. Buildings 
shall have solid walls in each exterior endwall line (the 
side of a building that is parallel to the span of the roof or 
floor framing) and sidewall line (the side of a building 
that is perpendicular to the span of the roof or floor fram- 
ing) to resist lateral in-plane wind forces. The site-appro- 
priate basic и"! speed, V, and exposure category shall 
be used in Tables R608.7(1A) through (1C) to determine 
the unreduced total length, UR, of solid wall required in 
each exterior endwall line and sidewall line. For build- 
ings with a mean roof height of less than 35 feet (10 668 
mm), the unreduced values determined from Tables 
R608.7(1A) though (1C) are permitted to be reduced by 
multiplying by the applicable factor, R,, from Table 
R608.7(2); however, reduced values shall be not less 
than the minimum values in Tables R608.7(1A) through 
(1C). Where the floor-to-ceiling height of a story is less 
than 10 feet (3048 mm), the unreduced values deter- 
mined from Tables R608.7(1A) through (1C), including 
minimum values, are permitted to be reduced by multi- 
plying by the applicable factor, R, бот Table 
R608.7(3). To account for different design strengths than 
assumed in determining the values in Tables R608.7(1A) 
through (1C), the unreduced lengths determined from 
Tables R608.7(1A) through (1C), including minimum 
values, are permitted to be reduced by multiplying by the 
applicable factor, R,, from Table R608.7(4). The reduc- 
tions permitted by Tables R608.7(2), R608.7(3) and 
R608.7(4) are cumulative. 
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The total length of solid wall segments, 7L, in a wall 
line that comply with the minimum length requirements 
of Section R608.7.2.1 [see Figure R608.7(1)] shall be 
equal to or greater than the product of the unreduced 
length of solid wall from Tables R608.7(1A) through 
(1C), UR and the applicable reduction factors, if any, 
from Tables R608.7(2), R608.7(3) and R608.7(4) as 
indicated by Equation R6-1. 


TL > R, x R, x R, x UR 


where: 


(Equation R6-1) 


TL = Total length of solid wall segments in a wall 
line that comply with Section R608.7.2.1 [see 
Figure R608.7(1)]. 


В, = 1.0 or reduction factor for mean roof height 
from Table R608.7(2). 


R, = 1.0 or reduction factor for floor-to-ceiling wall 
height from Table R608.7(3). 


R, = 1.0 ог reduction factor for design strength from 
Table R608.7(4). 


UR = Unreduced length of solid wall from Tables 
R608.7(1A) through (1C). 


The total length of solid wall in a wall line, TL, shall 
be not less than that provided by two solid wall seg- 
ments complying with the minimum length require- 
ments of Section R608.7.2.1. 


To facilitate determining the required wall thickness, 
wall type, number and grade of vertical bars at each end 
of each solid wall segment, and whether shear reinforce- 
ment is required, use of Equation R6-2 is permitted. 


TL 


w ре е жей. 
К xR XUR 


(Equation R6-2) 

After determining the maximum permitted value of the 
reduction factor for design strength, R,, in accordance with 
Equation R6-2, select a wall type from Table R608.7(4) 
with R, less than or equal to the value calculated. 


R608.7.2 Solid wall segments. Solid wall segments that 
contribute to the required length of solid wall shall comply 
with this section. Reinforcement shall be provided in 
accordance with Section R608.7.2.2 and Table R608.7(4). 
Solid wall segments shall extend the full story-height 
without openings, other than openings for the utilities and 
other building services passing through the wall. In flat 
walls and waffle-grid walls, such openings shall have an 
area of less than 30 square inches (19 355 mm?) without 
any dimension exceeding 6'/, inches (159 mm), and shall 
not be located within 6 inches (152 mm) of the side edges 
of the solid wall segment. In screen-grid walls, such open- 
ings shall be located in the portion of the solid wall seg- 
ment between horizontal and vertical cores of concrete and 
opening size and location are not restricted provided there 
is not any concrete removed. 


R608.7.2.1 Minimum length of solid wall segment 
and maximum spacing. Only solid wall segments equal 
to or greater than 24 inches (610 mm) in length shall be 
included in the total length of solid wall required by Sec- 
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tion R608.7.1. In addition, not more than two solid wall 
segments equal to or greater than 24 inches (610 mm) in 
length and less than 48 inches (1219 mm) in length shall 
be included in the required total length of solid wall. The 
maximum clear opening width shall be 18 feet (5486 
mm). See Figure R608.7(1). 


R608.7.2.2 Reinforcement in solid wall segments. 


R608.7.2.2.1 Horizontal shear reinforcement. 
Where reduction factors for design strength, К,, 
from Table R608.7(4) based on horizontal and verti- 
cal shear reinforcement being provided are used, 
solid wall segments shall have horizontal reinforce- 
ment consisting of minimum No. 4 bars. Horizontal 
shear reinforcement shall be the same grade of steel 
required for the vertical reinforcement at the ends of 
solid wall segments by Section R608.7.2.2.2. 


The spacing of horizontal reinforcement shall not 
exceed the smaller of one-half the length of the solid 
wall segment, minus 2 inches (51 mm), and 18 
inches (457 mm). Horizontal shear reinforcement 
shall terminate in accordance with Section R608.6.4. 


R608.7.2.2.2 Vertical reinforcement. Vertical rein- 
forcement applicable to the reduction factor(s) for 
design strength, R,, from Table R608.7(4) that is 
used, shall be located at each end of each solid wall 
segment in accordance with the applicable detail in 
Figure R608.7(2). The No. 4 vertical bar required on 
each side of an opening by Section R608.8.1.2 is 
permitted to be used as reinforcement at the ends of 
solid wall segments where installed in accordance 
with the applicable detail in Figure R608.7(2). There 
shall be not less than two No. 4 bars at each end of 
solid wall segments located as required by the appli- 
cable detail in Figure R608.7(2). One of the bars at 
each end of solid wall segments shall be deemed to 
meet the requirements for vertical wall reinforce- 
ment required by Section R608.6. 


The vertical wall reinforcement at each end of 
each solid wall segment shall be developed below 
the bottom of the adjacent wall opening [see Figure 
R608.7(3)] by one of the following methods: 


1. Where the wall height below the bottom of the 
adjacent opening is equal to or greater than 22 
inches (559 mm) for No. 4 or 28 inches (711 
mm) for No. 5 vertical wall reinforcement, 
reinforcement around openings in accordance 
with Section R608.8.1 shall be sufficient. 


2. Where the wall height below the bottom of the 
adjacent opening is less than required by Item 
1, the vertical wall reinforcement adjacent to 
the opening shall extend into the footing far 
enough to develop the bar in tension in accor- 
dance with Section R608.5.4.4 and Figure 
R608.5.4(2), or shall be lap-spliced with a 
dowel that is embedded in the footing far 
enough to develop the dowel-bar in tension. 
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TABLE R608.7(1A) (~ 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 
FOR WIND PERPENDICULAR TO RIDGE ONE STORY OR TOP STORY OF TWO ЗТОВУ* 246.55 - 


UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE 
(feet) 


SIDEWALL | ENDWALL ROOF Basic Wind Speed, V (mph) Exposure 
LENGTH LENGTH 
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(continued) 
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4 TABLE R608.7(1A)—continued 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 
FOR WIND PERPENDICULAR TO RIDGE ONE STORY OR TOP STORY OF TWO STORY? 4s 


UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED 
IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE (feet) 


SIDEWALL ENDWALL Basic Wind Speed, V (mph) Exposure 


Wf | мо [ wes [зв [ 395 | 
(feet) (feet) 

ие | ше | че | 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound-force per linear foot = 0.146 kN/m, 1 pound per square foot = 47.88 Pa. 

a. Tabulated lengths were derived by calculating design wind pressures in accordance with Figure 28.4-1 of ASCE 7 for a building with a mean roof height of 35 
feet, topographic factor, K, equal to 1.0, and Risk Category II. For wind perpendicular to the ridge, the effects of a 2-foot overhang on each endwall are 
included. The design pressures were used to calculate forces to be resisted by solid wall segments in each. The forces to be resisted by each wall line were then 
divided by the default design strength of 840 pounds per linear foot of length to determine the unreduced length, UR, of solid wall length required in each 
endwall. The actual mean roof height of the building shall not exceed the least horizontal dimension of the building. 

b. Tabulated lengths in the *minimum" column are based on the requirement of Section 28.4.4 of ASCE 7 that the main windforce-resisting system be designed 
for a minimum pressure of 16 psf multiplied by the wall area of the building and 8 psf multiplied by the roof area of the building projected onto a vertical 
plane normal to the assumed wind direction. Tabulated lengths in shaded cells are less than the “minimum” value. Where the minimum controls, it is 
permitted to be reduced in accordance with Notes c, d and e. See Section R608.7.1.1. 

c. For buildings with a mean roof height of less than 35 feet, tabulated lengths are permitted to be reduced by multiplying by the appropriate factor, R,, from 
Table R608.7(2). The reduced length shall be not less than the *minimum" value shown in the table. 

d. Tabulated lengths for “опе story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated lengths for “first story of two story" аге 
based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling heights less than assumed, use the lengths in this table or 
Table R608.7 (1B) or (1C), or multiply the value in the table by the reduction factor, R,, from Table R608.7(3). 

e. Tabulated lengths are based on the default design shear strength of 840 pounds per linear foot of solid wall segment. The tabulated lengths are permitted to be 
reduced by multiplying by the applicable reduction factor for design strength, R,, from Table R608.7(4). 

f. The reduction factors, R,, R, and R,, in Tables R608.7(2), R608.7(3), and R608.7(4), respectively, are permitted to be compounded, subject to the limitations 
of Note b. However, the minimum number and minimum length of solid wall segments in each wall line shall comply with Sections R608.7.1 and R608.7.2.1, 
respectively. 

g. For intermediate values of sidewall length, endwall length, roof slope and basic wind speed, use the next higher value, or determine by interpolation. 
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TABLE R608.7(1B) бу 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 
FOR WIND PERPENDICULAR TO RIDGE FIRST STORY OF TWO STORY? ° * °t. - 


UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE 
(feet) 


SIDEWALL | ENDWALL ROOF Basic Wind Speed, V (mph) Exposure 


LENGTH | LENGTH 
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TABLE R608.7(1B)—continued 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 
FOR WIND PERPENDICULAR TO RIDGE FIRST STORY OF TWO STORY? °% е. 9 


UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE 
(feet) 


SIDEWALL | ENDWALL ROOF Basic Wind Speed, V (mph) Exposure 
LENGTH LENGTH 
(feet) (feet) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound force per linear foot = 0.146 kN/m, 1 pound per square foot = 47.88 Ра. 

a. Tabulated lengths were derived by calculating design wind pressures in accordance with Figure 28.4-1 of ASCE 7 for a building with a mean roof height of 35 
feet, topographic factor, K,, equal to 1.0, and Risk Category II. For wind perpendicular to the ridge, the effects of a 2-foot overhang on each endwall are 
included. The design pressures were used to calculate forces to be resisted by solid wall segments in each endwall. The forces to be resisted by each wall line 
were then divided by the default design strength of 840 pounds per linear foot of length to determine the unreduced length, UR, of solid wall length required 
in each endwall. The actual mean roof height of the building shall not exceed the least horizontal dimension of the building. 

b. Tabulated lengths in the *minimum" column are based on the requirement of Section 28.4.4 of ASCE 7 that the main windforce-resisting system be designed 
for a minimum pressure of 1016 psf multiplied by the wall area of the building and 8 psf multiplied by the roof area of the building projected onto a vertical 
plane normal to the assumed wind direction. Tabulated lengths in shaded cells are less than the “minimum” value. Where the minimum controls, it is 
permitted to be reduced in accordance with Notes c, d and e. See Section R608.7.1.1. 

c. For buildings with a mean roof height of less than 35 feet, tabulated lengths are permitted to be reduced by multiplying by the appropriate factor, R,, from 
Table R608.7(2). The reduced length shall be not less than the *minimum" value shown in the table. 

d. Tabulated lengths for “опе story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated lengths for "first story of two story" are 
based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling heights less than assumed, use the lengths in this table or 
Table R608.7(1A) or (1C), or multiply the value in the table by the reduction factor, R,, from Table R608.7(3). 

e. Tabulated lengths are based on the default design shear strength of 840 pounds per linear foot of solid wall segment. The tabulated lengths are permitted to be 
reduced by multiplying by the applicable reduction factor for design strength, R,, from Table R608.7(4). 

f. The reduction factors, R,, R, and R,, in Tables R608.7(2), R608.7(3), and R608.7(4), respectively, are permitted to be compounded, subject to the limitations 
of Note b. However, the minimum number and minimum length of solid wall segments in each wall line shall comply with Sections R608.7.1 and R608.7.2.1, 
respectively. 

g. For intermediate values of sidewall length, endwall length, roof slope and basic wind speed, V, use the next higher value, or determine by interpolation. 
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TABLE R608.7(1C) 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH 
EXTERIOR SIDEWALL FOR WIND PARALLEL TO RIDGE* * + 9 


UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN SIDEWALLS FOR WIND PARALLEL TO RIDGE (feet) 
Basic Wind Speed, V (mph) Exposure 
LENGTH LENGTH SLOPE 
(feet) (feet) Warm 26. CON ҰСЫ САҒЫ ЗА” 
ЕЕ eee |: | ее 


One story ог top story of two story 


Гери | па | мо | зао | пи T 25 | “o — 
Pan Sa =i a Sa өн 1 re | јо | 
LON | 2: ] 23 | 39 | за | 32 | № | 


52 x 
ЕЕ 


15 


БЕЛЛ. ав позе мо 
Luar] 7e | ви | 39 | nw | Bé | M6 | № — 


(continued) 
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TABLE R608.7(1C)—continued 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH 
EXTERIOR SIDEWALL FOR WIND PARALLEL TO RIDGE* ° + f. g 


UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN SIDEWALLS FOR WIND PARALLEL TO RIDGE (feet) 


Basic Wind Speed, V (mph) Exposure 
peu БАСЫ СЫЯ JEUX сыны кое E 


SIDEWALL | ENDWALL 
LENGTH 
(feet) 


First story of two story 


[mur | 3s | 35 ра | 534 | 50 | би | мо 


30 
«30 


[mr 69 | me | 84 | зе | пе | Be | ње 


А 
[m [юе | ne | Be | 58 | вв | me | юш —— 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound-force per linear foot = 0.146 kN/m, 1 pound per square foot = 47.88 Pa. 

a. Tabulated lengths were derived by calculating design wind pressures in accordance with Figure 28.4-1 of ASCE 7 for a building with a mean roof height of 35 
feet, topographic factor, K_, equal to 1.0, and Risk Category II. The design pressures were used to calculate forces to be resisted by solid wall segments in each 
sidewall. The forces to be resisted by each wall line were then divided by the default design strength of 840 pounds per linear foot of length to determine the 
unreduced length, UR, of solid wall length required in each sidewall. The actual mean roof height of the building shall not exceed the least horizontal 
dimension of the building. 

b. Tabulated lengths in the *minimum" column are based on the requirement of Section 28.4.4 of ASCE 7 that the main windforce-resisting system be designed 
for a minimum pressure of 16 psf multiplied by the wall area of the building and 8 psf multiplied by the roof area of the building projected onto a vertical 
plane normal to the assumed wind direction. Tabulated lengths in shaded cells are less than the “minimum” value. Where the minimum controls, it is 
permitted to be reduced in accordance with Notes c, d and e. See Section R608.7.1.1. 

c. For buildings with a mean roof height of less than 35 feet, tabulated lengths are permitted to be reduced by multiplying by the appropriate factor, R,, from 
Table R608.7(2). The reduced length shall be not less than the “minimum” value shown in the table. 

d. Tabulated lengths for “опе story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated lengths for "first story of two story" are 
based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling heights less than assumed, use the lengths in this table or 
Table R608.7(1A) or (1B), or multiply the value in the table by the reduction factor, R,, from Table R608.7(3). 

e. Tabulated lengths are based on the default design shear strength of 840 pounds per linear foot of solid wall segment. The tabulated lengths are permitted to be 
reduced by multiplying by the applicable reduction factor for design strength, R,, from Table R608.7(4). 

f. The reduction factors, R,, R, and R,, in Tables R608.7(2), R608.7(3), and R608.7(4), respectively, are permitted to be compounded, subject to the limitations 
of Note b. However, the minimum number and minimum length of solid walls segments in each wall line shall comply with Sections R608.7.1 and 
R608.7.2.1, respectively. 

g. For intermediate values of sidewall length, endwall length, roof slope and basic wind speed, V, use the next higher value, or determine by interpolation. 
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TABLE R608.7(2) 
REDUCTION FACTOR, R,, FOR BUILDINGS WITH MEAN ROOF HEIGHT LESS THAN 35 FEET* 


MEAN ROOF HEIGHT* ° 
(feet) Exposure category 


For SI: 1 foot = 304.8 mm, 1 degree = 0.0175 rad. 


a. See Section R608.7.1.1 and Note с to Table R608.7(1A) for application of reduction factors in this table. This reduction is not permitted for “minimum” 
values. 


b. For intermediate values of mean roof height, use the factor for the next greater height, or determine by interpolation. 
c. Mean roof height is the average of the roof eave height and height of the highest point on the roof surface, except that for roof slopes of less than or equal to 
2'/,:12 (10 degrees), the mean roof height is permitted to be taken as the roof eave height. 


TABLE R608.7(3) 
REDUCTION FACTOR, R,, FOR FLOOR-TO-CEILING WALL HEIGHTS LESS THAN 10 FEET* P 


STORY UNDER FLOOR-TO-CEILING HEIGHT* ENDWALL LENGTH 


Endwalls—for wind perpendicular to ridge 
5:12 0.83 | 
i Балтас; жагы 
i 
| | 
First story of two story 16 combined first and second story 


One story or top story of two story 


Sidewalls—for wind parallel to ridge 


15 


беа ЧИЕ тағ | 
For SI: 1 foot = 304.8 mm. 


а. See Section R608.7.1.1 and Note d to Table R608.7(1A) for application of reduction factors in this table. 

b. For intermediate values of endwall length and roof slope, use the next higher value or determine by interpolation. 

c. Tabulated values in Table R608.7(1A) and (1C) for “опе story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated values in 
Table R608.7(1B) and (1C) for “first story of two story" are based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling 
heights between those shown in this table and those assumed in Table R608.7(1A), (1B) or (1C), use the solid wall lengths in Table R608.7(1A), (1B) or (1C), 
or determine the reduction factor by interpolating between 1.0 and the factor shown in this table. 


First story of two story 16 combined first and second story 


292 2021 OREGON RESIDENTIAL SPECIALTY CODE 


WALL CONSTRUCTION 


TABLE R608.7(4) 
REDUCTION FACTOR FOR DESIGN STRENGTH, R,, FOR FLAT, WAFFLE- AND SCREEN-GRID WALLS? ° 


VERTICAL BARS AT EACH END OF REDUCTION FACTOR, R,, FOR LENGTH OF SOLID WALL 
NOMINAL SOLID WALL SEGMENT VERTICAL 
THICKNESS OF REINFORCEMENT Horizontal and vertical shear reinforcement provided 
WALL EI et 
(inches) Number of bars Bar size [see Figure R608.7(2)] 
40,000^ 60,000^ 40,000^ 60,000^ 


NZ r” SSSZ265 de cs | 
.61 


x 


x 0.26 


0 


° 
> 
o 


| | 
22 ‹ 
> 
a 
e 
Uo 
кеј 
о 
p 
= 


^ 


| 
! 


Waffle-grid walls* 


| 
| 


| «| за 
БЕГЕН ШЖ. | 


| 


5 


0.16 


EAT A 


Screen-grid walls* 
hue | ENIM 
E o | ге | 


: | 
СОНИ пен и ИК БАНЦИ _ 


For SI: 1 inch = 25.4 mm, 1,000 pounds per square inch = 6.895 MPa. 

a. See Note e to Table R608.7(1A) for application of adjustment factors in this table. 

b. Yield strength in pounds per square inch of vertical wall reinforcement at ends of solid wall segments. 

c. Values are based on concrete with a specified compressive strength, f'„ of 2,500 psi. Where concrete with /' of not less than 3,000 psi is used, values in 

shaded cells are permitted to be decreased by multiplying by 0.91. 

d. Horizontal and vertical shear reinforcement shall be provided in accordance with Section R608.7.2.2. 

e. Each end of each solid wall segment shall have rectangular flanges. In the through-the-wall dimension, the flange shall be not less than 5"/, inches for 6-inch- 
Ы nominal waffle- and screen-grid walls, and not less than 7'/, inches for 8-inch-nominal waffle-grid walls. In the in-plane dimension, flanges shall be long 


enough to accommodate the vertical reinforcement required by the layout detail selected from Figure R608.7(2) and provide the cover required by Section 
R608.5.4.1. If necessary to achieve the required dimensions, form material shall be removed or use of flat wall forms is permitted. 
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WIND 
PERPENDICULAR 
TO RIDGE 


ONE STORY OR TOP STORY OF 
< TWO STORY 

[TABLE R608.7(1B)] 

SEE SECTION R608.7.1.1 


FIRST STORY OF TWO STORY 
<— [(TABLE R608.7(1A)] 
SEE SECTION R608.7.1.1 


ONE STORY OR TOP STORY OF 
<- TWO STORY 

[TABLE R608.7(1C)] 

SEE SECTION R608.7.1.1 


FIRST STORY OF TWO STORY 
r ka [TABLE R608.7(1C)] 
SEE SECTION R608.7.1.1 


WIND Ga, тивни таван cde Ss, 
PARALLEL 
TO RIDGE 


mo MS NOTE: EACH SOLID WALL SEGMENT (A, B, C, D, 
ENDWALL 


E, AND F) SHALL COMPLY WITH THE MINIMUM 
SOLID WALL SEGMENT LENGTH IN ORDER TO 
BE APPLICABLE TO THE MINIMUM SOLID WALL 
LENGTH EQUATIONS IN SECTION R608.7.1.1. 
SEE SECTION R608.7.2 


FIGURE R608.7(1) 
MINIMUM SOLID WALL LENGTH 


294 2021 OREGON RESIDENTIAL SPECIALTY CODE 


WALL CONSTRUCTION 


DETAIL | NOM. WALL REINFORCEMENT LAYOUT AT ENDS OF 
HICKNESS, IN. SOLID WALL SEGMENTS NOTES 


For SI: 1 inch = 25.4 mm. 


3 inch Max. Typical 


2 inch Typical 1. See Table R608.7(4) for use 


of details. 


. Minimum length of solid wall 
segment and size and grade 
of reinforcement in each end 
of each solid wall segment 
shall be determined from 
Table R608.7(4). 


. For minimum cover requirements, 
see Section R608.5.4.1. 


. For details 3 - 8 where two 
or more bars are in the same 
row parallel to the end of the 
segment, place bars so that 
corner bars are as close to the 
sides of the wall segments as 
minimum cover requirements 
of Section R608.5.4.1 will permit. 


. For waffle- and screen-grid walls, 
each end of each solid wall 
segment shall have rectangular 
flanges. In the through-the-wall 
dimension, the flange shall be not 
less than 572 inches for 6-inch 
nominal waffle- and screen-grid 
forms, and not less than 772 
inches for 8-inch nominal waffle- 
grid forms. In the in-plane 
dimension, flanges shall be long 
enough to accommodate the 
vertical reinforcement required 
by the layout detail selected and 
provide the cover required by 
Section R608.5.4.1. If necessary 
to achieve the required 
dimensions, form material shall be 
removed or flat wall forms are 
permitted. See Table R608.7(4), 
Note e. 


FIGURE R608.7(2) 
VERTICAL REINFORCEMENT LAYOUT DETAIL 
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WALL 


Y 
FOOTING | 


VERTICAL REINFORCEMENT EXTENDED 
OR DOWELED TO FOUNDATION WHERE 
WALL HEIGHT BELOW OPENING IS LESS 
THAN REQUIRED BY SECTION R608.7.2.2.2 


VERTICAL WALL REINFORCEMENT 
AT END OF SOLID WALL SEGMENT. 
SEE SECTION R608.7.2.2.2 


WALL HEIGHT 
BELOW LOWEST 
ADJACENT 
OPENING MORE 
THAN REQUIRED 
BY SECTION 
R608.7.2.2.2 


ALSO, SEE FIGURE R608.8(1) 


FIGURE R608.7(3) 
VERTICAL WALL REINFORCEMENT ADJACENT TO WALL OPENINGS 


R608.7.2.2.3 Vertical shear reinforcement. Where 
reduction factors for design strength, R,, from Table 
R608.7(4) based on horizontal and vertical shear rein- 
forcement being provided are used, solid wall seg- 
ments shall have vertical reinforcement consisting of 
minimum No. 4 bars. Vertical shear reinforcement 
shall be the same grade of steel required by Section 
R608.7.2.2.2 for the vertical reinforcement at the ends 
of solid wall segments. The spacing of vertical rein- 
forcement throughout the length of the segment shall 
not exceed the smaller of one third the length of the 
segment, and 18 inches (457 mm). Vertical shear 
reinforcement shall be continuous between stories in 
accordance with Section R608.6.3, and shall termi- 
nate in accordance with Section R608.6.4. Vertical 
shear reinforcement required by this section is permit- 
ted to be used for vertical reinforcement required by 
Table R608.6(1), R608.6(2), R608.6(3) or R608.6(4), 
whichever is applicable. 


R608.7.2.3 Solid wall segments at corners. At all inte- 
rior and exterior corners of exterior walls, a solid wall 
segment shall extend the full height of each wall story. 
The segment shall have the length required to develop 
the horizontal reinforcement above and below the adja- 
cent opening in tension in accordance with Section 
R608.5.4.4. For an exterior corner, the limiting dimen- 
sion is measured on the outside of the wall, and for an 
interior corner the limiting dimension is measured on the 
inside of the wall. See Section R608.8.1. The length ofa 
segment contributing to the required length of solid wall 
shall comply with Section R608.7.2.1. 


The end of a solid wall segment complying with the 
minimum length requirements of Section #608.7.2.1 
shall be located not more than 6 feet (1829 mm) from 
each corner. 


R608.8 Requirements for lintels and reinforcement around 
openings. 


R608.8.1 Reinforcement around openings. Reinforce- 
ment shall be provided around openings in walls equal to 
or greater than 2 feet (610 mm) in width in accordance 
with this section and Figure R608.8(1), in addition to the 
minimum wall reinforcement required by Sections 
R404.1.3, R608.6 and R608.7. Vertical wall reinforcement 
required by this section is permitted to be used as rein- 
forcement at the ends of solid wall segments required by 
Section R608.7.2.2.2 provided it is located in accordance 
with Section R608.8.1.2. Wall openings shall have a mini- 
mum depth of concrete over the width of the opening of 8 
inches (203 mm) in flat walls and waffle-grid walls, and 
12 inches (305 mm) in screen-grid walls. Wall openings in 
waffle-grid and screen-grid walls shall be located such that 
not less than one-half of a vertical core occurs along each 
side of the opening. 


R608.8.1.1 Horizontal reinforcement. Lintels comply- 
ing with Section R608.8.2 shall be provided above wall 
openings equal to or greater than 2 feet (610 mm) in 
width. 


Openings equal to or greater than 2 feet (610 mm) in 
width shall have not less than one No. 4 bar placed 
within 12 inches (305 mm) of the bottom of the open- 
ing. See Figure R608.8(1). 


Horizontal reinforcement placed above and below 
an opening shall extend beyond the edges of the open- 
ing the dimension required to develop the bar in tension 
in accordance with Section R608.5.4.4. 


Exception: Continuous horizontal wall reinforce- 
ment placed within 12 inches (305 mm) of the top of 
the wall story as required in Sections R404.1.3.2 and 
R608.6.2 is permitted in lieu of top or bottom lintel 
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reinforcement required by Section R608.8.2 provided 
that the continuous horizontal wall reinforcement 
meets the location requirements specified in Figures 
R608.8(2), R608.8(3), and R608.8(4) and the size 
requirements specified in Tables R608.8(2) through 
R608.8(10). 


R608.8.1.2 Vertical reinforcement. Not less than one 
No. 4 bar [Grade 40 (280 MPa)] shall be provided on 
each side of openings equal to or greater than 2 feet (610 
mm) in width. The vertical reinforcement required by 
this section shall extend the full height of the wall story 
and shall be located within 12 inches (305 mm) of each 
side of the opening. The vertical reinforcement required 
on each side of an opening by this section is permitted to 
serve as reinforcement at the ends of solid wall segments 
in accordance with Section R608.7.2.2.2, provided it is 
located as required by the applicable detail in Figure 
R608.7(2). Where the vertical reinforcement required by 
this section is used to satisfy the requirements of Section 
R608.7.2.2.2 in waffle- and screen-grid walls, a concrete 
flange shall be created at the ends of the solid wall seg- 
ments in accordance with Table R608.7(4), Note e. In 
the top-most story, the reinforcement shall terminate in 
accordance with Section R608.6.4. 


CONTINUOUS BAR AS REQUIRED 
BY SECTION R608.6.2 SHALL BE 
PERMITTED TO BE USED AS LINTEL 
REINFORCMENT WHERE LOCATED 
AS SHOWN IN FIGURES R608.8(2) 
R608.8(3) AND R608.8(4) 


TOP OF 7 nbn 


WALL STORY |: :.:-.: 


12 IN. MIN 


WALL REINFORCEMENT 
AS REQUIRED 


* LENGTH REQUIRED TO 
DEVELOP BAR IN TENSION- 
SEE SECTION R608.8.1.1 


WALL CONSTRUCTION 


R608.8.2 Lintels. Lintels shall be provided over all open- 
ings equal to or greater than 2 feet (610 mm) in width. Lin- 
tels with uniform loading shall conform to Sections 
R608.8.2.1 and R608.8.2.2, or Section R608.8.2.3. Lintels 
supporting concentrated loads, such as from roof or floor 
beams or girders, shall be designed in accordance with ACI 
318. 


R608.8.2.1 Lintels designed for gravity load-bearing 
conditions. Where a lintel will be subjected to gravity 
load conditions 1 through 5 of Table R608.8(1), the clear 
span of the lintel shall not exceed that permitted by 
Tables R608.8(2) through R608.8(8). The maximum 
clear span of lintels with and without stirrups in flat walls 
shall be determined in accordance with Tables 
R608.8(2) through R608.8(5), and constructed in accor- 
dance with Figure R608.8(2). The maximum clear span 
of lintels with and without stirrups in waffle-grid walls 
shall be determined in accordance with Tables 
R608.8(6) and R608.8(7), and constructed in accordance 
with Figure R608.8(3). The maximum clear span of lin- 
tels with and without stirrups in screen-grid walls shall 
be determined in accordance with Table R608.8(8), and 
constructed in accordance with Figure R608.8(4). 


SEE FIGURES R608.8(2), 
R608.8(3) AND R608.8(4) 


TOP AND BOTTOM 
CENTER DISTANCE, LINTEL REINFORCEMENT 
A, NOT REQUIRING AS REQUIRED—SEE 


FLAT AND WAFFLE-GRID- RR 
8 IN. MIN. SCREEN-GRID- РОСТ perlas 


1227; / честом К608.8.1 
| OPENING REINFORCEMENT: 1 


VERTICAL REINFORCEMENT BESIDE OPENING. 
SEE SECTION R608.8.1.2 


ELEVATION OF WALL 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R608.8(1) 
REINFORCEMENT OF OPENINGS 
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1, IN. 
MINIMUM 
2I, IN. 
MAXIMUM 


17, IN. 
MINIMUM 
21, IN. 


Where required by the applicable table, No. 3 stirrups 
shall be installed in lintels at a maximum spacing of d/2 
where d equals the depth of the lintel, D, less the cover of 
the concrete as shown in Figures R608.8(2) through 
R608.8(4). The smaller value of d computed for the top 
and bottom bar shall be used to determine the maximum 
stirrup spacing. Where stirrups are required in a lintel 
with a single bar or two bundled bars in the top and bot- 
tom, they shall be fabricated like the letter “c” or “s” 
with 135-degree (2.36 rad) standard hooks at each end 
that comply with Section R608.5.4.5 and Figure 
R608.5.4(3) and installed as shown in Figures R608.8(2) 
through R608.8(4). Where two bars are required in the 
top and bottom of the lintel and the bars are not bundled, 
the bars shall be separated by not less than 1 inch (25 
mm). The free end ofthe stirrups shall be fabricated with 
90- or 135-degree (1.57 or 2.36 rad) standard hooks that 
comply with Section R608.5.4.5 and Figure R608.5.4(3) 
and installed as shown in Figures R608.8(2) and 
R608.8(3). For flat, waffle-grid and screen-grid lintels, 
stirrups are not required in the center distance, А, portion 
of spans in accordance with Figure R608.8(1) and 
Tables R608.8(2) through R608.8(8). See Section 
R608.8.2.2, Item 5, for requirement for stirrups through 
out lintels with bundled bars. 


R608.8.2.2 Bundled bars in lintels. It is permitted to 
bundle two bars in contact with each other in lintels if 
all of the following are observed: 


1. Bars equal to or less than No. 6 are bundled. 


2. Where the wall thickness is not sufficient to pro- 
vide not less than 3 inches (76 mm) of clear space 
beside bars (total on both sides) oriented horizon- 
tally in a bundle, the bundled bars shall be ori- 
ented in a vertical plane. 


BOTTOM BAR 


Maximum 


3. Where vertically oriented bundled bars terminate 
with standard hooks to develop the bars in ten- 
sion beyond the support (see Section R608.5.4.4), 
the hook extensions shall be staggered to provide 
not less than 1 inch (25 mm) clear spacing 
between the extensions. 


4. Bundled bars shall not be lap spliced within the 
lintel span and the length on each end of the lintel 
that is required to develop the bars in tension. 


5. Bundled bars shall be enclosed within stirrups 
throughout the length of the lintel. Stirrups and 
the installation thereof shall comply with Section 
R608.8.2.1. 


R608.8.2.3 Lintels without stirrups designed for 
nonload-bearing conditions. The maximum clear span 
of lintels without stirrups designed for nonbearing con- 
ditions of Table R608.8(1).1 shall be determined in 
accordance with this section. The maximum clear span 
of lintels without stirrups in flat walls shall be deter- 
mined in accordance with Table R608.8(9), and the 
maximum clear span of lintels without stirrups in walls 
of waffle-grid or screen-grid construction shall be 
determined in accordance with Table R608.8(10). 


R608.9 Requirements for connections-general. Concrete 
walls shall be connected to footings, floors, ceilings and roofs 
in accordance with this section. 


R608.9.1 Connections between concrete walls and 
light-framed floor, ceiling and roof systems. Connec- 
tions between concrete walls and light-framed floor, ceil- 
ing and roof systems using the prescriptive details of 
Figures R608.9(1) through R608.9(12) shall comply with 
this section and Sections R608.9.2 and R608.9.3. 


HORIZONTAL TOP 
LINTEL REINFORCEMENT 
AS REQUIRED* 


MINIMUM NO. 3 
STIRRUP AS REQUIRED 
"C" STIRRUPS ARE 
ACCEPTABLE 


FORM — STAY-IN-PLACE 
OR REMOVABLE 


HORIZONTAL BOTTOM 
LINTEL REINFORCEMENT 
AS REQUIRED* 


* FOR BUNDLED BARS, SEE SECTION R608.8.2.2. 
SECTION CUT THROUGH FLAT WALL LINTEL 


For SI: 1 inch = 25.4 mm. 
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FIGURE R608.8(2) 
LINTEL FOR FLAT WALLS 
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xis T = HORIZONTAL TOP 

17, IN. LINTEL REINFORCEMENT 
MINIMUM AS REQUIRED 

2'/, IN. 


MINIMUM NO. 3 
STIRRUP AS REQUIRED 
“C” STIRRUPS ARE 
ACCEPTABLE 


MAXIMUM 


a 
TOP BAR 


CONCRETE WEB (HIDDEN) 


a 
BOTTOM BAR 


VERTICAL CONCRETE CORE 


1, IN. НЕВЕ АС OR ЕН FORM — STAY-IN-PLACE 
MINIMUM OR REMOVABLE 
MAXIMUM HORIZONTAL BOTTOM LINTEL REINFORCEMENT AS REQUIRED* 
(a) SINGLE FORM HEIGHT SECTION CUT THROUGH VERTICAL CORE OF A WAFFLE-GRID LINTEL 
T 
m ed HORIZONTAL TOP 
4L IN. LINTEL REINFORCEMENT 
MINIMUM AS REQUIRED* 
2'I, IN. 
MAXIMUM MINIMUM NO. 3 
STIRRUP AS REQUIRED 
“С” STIRRUPS ARE 
x ACCEPTABLE 
H 5 
a 
D | CONCRETE WEB (HIDDEN) 
2 E 
9 ФЕ ж--- FORM — STAY-IN-PLACE 
@ OR REMOVABLE 
P Ae E VERTICAL CONCRETE CORE 
i ENS НА ШИ: бе ⁄ 
14 IN. EAS OR HORIZONTAL BOTTOM EE; хх ДТ 
MINIMUM 7 LINTEL REINFORCEMENT 4 
2'/, IN. HEX AS REQUIRED* TRARA LLI 
MAXIMUM 


(b) DOUBLE FORM HEIGHT SECTION CUT THROUGH VERTICAL CORE OF A WAFFLE-GRID LINTEL 


*FOR BUNDLED BARS, SEE SECTION R608.8.2.2. 


NOTE: CROSS HATCHING REPRESENTS THE AREA IN WHICH FORM MATERIAL SHALL BE REMOVED, 
IF NECESSARY, TO CREATE FLANGES CONTINUOUS THE LENGTH OF THE LINTEL. FLANGES SHALL 
HAVE A MINIMUM THICKNESS OF 3 IN., AND A MINIMUM WIDTH OF 5 IN. AND 7 IN. IN 6 IN. NOMINAL 
AND 8 IN. NOMINAL WAFFLE-GRID WALLS, RESPECTIVELY. SEE NOTE a TO TABLES R608.8(6) 
AND R608.8(10). 


For SI: 1 inch = 25.4 mm. 


FIGURE R608.8(3) 
LINTELS FOR WAFFLE-GRID WALLS 
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T | 
HORIZONTAL TOP 


1'/, IN. 


= — 
cc ERE 0 ee oR o 
777 | X ыы ИК] || 
MAXIMUM саты || 
HORIZONTAL СОМСВЕТЕ 
y CORE (HIDDEN) 
x 5 
D c д |= 
= 6 
e E VERTICAL CONCRETE CORE 
a 
FORM - STAY-IN-PLACE 
OR REMOVABLE 
11, IN. 25-4 
MEN TSS 
MAXIMUM шн 6:0,0.0.0Х ШШ HORIZONTAL BOTTOM LINTEL 


REINFORCEMENT AS REQUIRED* 


(а) SINGLE FORM HEIGHT SECTION CUT THROUGH 
VERTICAL CORE OF A SCREEN-GRID LINTEL 


HORIZONTAL CONCRETE 
Lei CORE (HIDDEN) 
<> 


1'4 IN. 
| HORIZONTAL ТОР 


ы” LINTEL REINFORCEMENT 
2 3 4 
MAXIMUM AS REQUIRED 
MINIMUM NO. 3 
STIRRUP AS REQUIRED 
“С” STIRRUPS ARE 
x ACCEPTABLE 
со 
= 
Š 
E FORM - STAY-IN-PLACE 
@ OR REMOVABLE 
ка RTL. VERTICAL CONCRETE CORE 
EL 
1'4 IN. NS ЕЈ 
2 ` HORIZONTAL BOTTOM LINTEL 
UN К SOR Ұй REINFORCEMENT AS REQUIRED* 
MAXIMUM 


(b) DOUBLE FORM HEIGHT SECTION CUT THROUGH VERTICAL 
CORE OF A SCREEN-GRID LINTEL 


*FOR BUNDLED BARS, SEE SECTION R608.8.2.2 
NOTE: CROSS HATCHING REPRESENTS THE AREA IN WHICH FORM MATERIAL SHALL BE REMOVED, 
IF NECESSARY, TO CREATE FLANGES CONTINUOUS THE LENGTH OF THE LINTEL. FLANGES 


SHALL HAVE A MINIMUM THICKNESS OF 2.5 IN. AND A MINIMUM WIDTH OF 5 IN. SEE NOTE a 
TO TABLES R608.8(8) AND R608.8(10). 


For SI: 1 inch = 25.4 mm. 


FIGURE R608.8(4) 
LINTELS FOR SCREEN-GRID WALLS 
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TABLE R608.8(1) 
LINTEL DESIGN LOADING CONDITIONS* * 4 
DESIGN LOAD 


с 
DESCRIPTION СЕ LOADS AND OPENINGS ABOVE INFLUENCING DESIGN OF LINTEL CONDITION: 
Opening in wall of top story of two-story building, or first story of one-story building 
Wall supporting loads from roof, including Top of lintel equal to or less than W/2 below top of wall 2 
attic floor, if applicable, and Top of lintel greater than W/2 below top of wall NLB 
Wall not supporting loads from roof or attic floor NLB 
Opening in wall of first story of two-story building where wall immediately above is of concrete construction, 
or opening in basement wall of one-story building where wall immediately above is of concrete construction 
Top of lintel greater than W/2 below bottom of opening in story above 
Opening is entirely within the footprint 
of the opening in the story above 
Opening is partially within the footprint of 
the opening in the story above 


LB ledger board mounted to side of wall у 
with bottom of ledger less than or equal to| _ Тор of lintel less than or equal to W/2 


W/2 above top of lintel, and below bottom of opening in story above, 


and 4 


LB ledger board mounted to side of wall with bottom of ledger more than W/2 above top of lintel NLB 


Top of lintel greater than W/2 below bottom of opening in story above NLB 
Opening is entirely within the footprint 
ays: NLB 
of the opening in the story above 
Opening is partially within the footprint of 
the opening in the story above 
Opening in basement wall of two-story building 
where walls of two stories above are of concrete construction 
Top of lintel greater than W/2 below bottom of opening in story above Pal Pike 26. 
LB ledger board mounted to side of wall , Opening is entirely within the footprint 
with bottom of ledger less than or equal to a ei за = than € to Ки 2 of the opening in the story above 
3 elow bottom of opening in story above, 
Wid: above top of lintel, and == š i: Opening is partially within the footprint of 5 
the opening in the story above 
LB ledger board mounted to side of wall with bottom of ledger more than W/2 above top of lintel 
Top of lintel greater than W/2 below bottom of opening in story above 


NLB ledger board mounted to side of wall | Opening is entirely within the footprint 
with bottom of ledger less than or equal tof Top of lintel less than or equal to W/2 of the opening in the story above NLB 
W/2 above top of lintel, or no ledger board,| below bottom of opening in story above, 


and and Opening is partially within the footprint of 
the opening in the story above 


Opening in wall of first story of two-story building where wall immediately above is of light-framed construction, 
or opening in basement wall of one-story building where wall immediately above is of light-framed construction 
Wall supporting loads from roof, second 


Top of lintel equal to or less than W/2 below top of wall 
floor and top-story wall of light-framed 


construction, and Top of lintel greater than W/2 below top of wall 
Wall not supporting loads from roof or second floor 


a. LB means load bearing, NLB means nonload bearing, and W means width of opening. 
b. Footprint is the area of the wall below an opening in the story above, bounded by the bottom of the opening and vertical lines extending downward from the 
edges of the opening. 
. For design loading condition *NLB" see Tables R608.8(9) and R608.8(10). For all other design loading conditions, see Tables R608.8(2) through R608.8(8). 
d. An NLB ledger board is a ledger attached to a wall that is parallel to the span of the floor, roof or ceiling framing that supports the edge of the floor, ceiling or 
roof. 


NLB ledger board mounted to side of wall 
with bottom of ledger less than or equal to] Тор of lintel less than or equal to W/2 


W/2 above top of lintel, or no ledger board,| below bottom of opening in story above, 
and 


e 
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TABLE R608.8(2) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 4-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS? ® ° 8. s, f. m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


DUM CEA „сесии | ds ши осетити, 4 в ЕЕ 
D? TOP AND BOTTOM STRENGTH", f Maximum ground snow load (psf) 
(теме) | “оғынты. “реки pw (ај зе | we Jes но 


Maximum clear span of lintel (feet - inches) 


| Maximum clear span of lintel (feet-inches) | 

[ $0 [вз | 65 | +i | sr | * | 4 | 33 | 2 | 240 | 

® БЕСІ | DR | DR | DR | DR | DR | DR | DR | DR | DR | 
шање __| i | i2 | ов | о» | 97 | 96 [os | 94 | 94 | 
ШЕШЕ =: ааа: 
Саво ли јавање m [es | 59 | за Дево чаш 

аю ВЕ Е тва | та | еп ez pups 

zu | 309 [л | 9$ [74 [тз о 66 | 60 Гаю [48 _ 
ШЕСТ УЗ | па | ни | Hi | 13 | 19 | от | бә | 96 | 94 | 
proces cem | оо ог er E 
мю [эз | | та | во | 72 | то | $3 | за | 52 | 

ст ИЕ Г): | со | ст Гео а | 
мю rs | 15 | 96 [эло | во | ва | тэ | 66 [54 | 

2-84 | 40000 | 107 | 11-7 | 8-10 | 92 | 83 | 79 | 72 | 61 | 51 | 

Iu EE IO Ыг ^к йй ш 
Klo... бш щш цены ma 
сабаа Гоз | 2s | rr | па | r4 | 13 | то | v» | os | 
ШЕСТЕ СУ | 55 | 65 [з | 52 | +» ат | +£ | ви ЕИ 

| 4000 | 75 | E | 63 | a РЕ 10 Ра EU PT ar 

|. Грам трајни йш мк ши ига 

[ $9 | 129 | 12 | поло | па | па | 97 | во | 73 | 7 | 

» La | юж | пао | 132 | пл [103 | за [ви | 92 | еп | 6 | 
be — БЕСТЕН 144 | пало | zzi | 27 | па | по [зл | 94 | 81 

— - —— ова ја nm Tur мии 

L— Wow | or | pk | bx | px | b | Би | ви | DE | mx ] 
[eae Гра ра SERE NES SE E 


(continued) 
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TABLE R608.8(2)—continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 4-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING МАЦ 5“ Ре 4e f.m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


LINTEL DEPTH, D?| AND BAR SIZE IN | STEEL YIELD STRENGTH’, 
(inches) TOP AND BOTTOM f, (psi) Maximum ground snow load (psf) 


a | 599 | so [э [sn [72 Ге [6з за [зэ [a 
5 


БЕЛСЕН 95 | ro [вз [$9 [ru | 76 [п [539 | s | 

1 [499 s | n3 [$7 | ви [89 [77 | 79 [511 | 59 | 
Com fa se [12s [1s [12 [пот [915 | вз | 85 | 

ме [60000 [зт [ттт [13% ва [27 [nr | 0 [эз | 90 | 
ою јет [are [ies [rrr [ist [169 [126 [элт | 97 | 

om [or | or јок јок [DR [DR | DR | OR | DR | 
[octet ИЕ ЕС [25 [27 [23 [ти [тт [12 TH | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

1 pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

a. See Table R608.3 for tolerances permitted from nominal thickness. 

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 

c. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. 

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/,-inch, whichever is less. 

e. Linear interpolation is permitted between ground snow loads and between lintel depths. 

f. DR indicates design required. 

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 
length of the lintel. 

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at not 
more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal to 
or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, 4, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, 4, shall be permitted to be multiplied by 1.10. 

m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 
feet are shown for interpolation and information only. 
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TABLE R608.8(3) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS ^4 e f.m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


Maximum ground snow load (psf) 


т.с .. . — ae 
Вечно INE | m рани иы GUT EUM 


Maximum clear span of lintel (feet - inches) 


| Maximum clear span of lintel (feet-inches) | 

Cow po a | er | a| se | ај ин: ини 

za | 4 s | ze | за |su | ss | e | es | 5s | 56 
ПИ ОЕ Е СЕ СЕВ СЕ [os Газ С 
ен, Ге Берат ре ра ра ера 
БЕЛСЕН $T [6i | ee [m | 44 | ви | 38 | 59 | 21 | 

ew | та је | вв | вз је | 56 | ра ја 

ат за | тоа | та || вз | ва pes 

шю Den pus] EN Ese pep EE Bu EN 

ш Lx [m pm pm [oc [m | жж | ж” 
Саша ја pe расни e и 
[ эреп міом айтык | $7 | 65 | а» | ап | &$ | +o | но | за | 34 | 
Ге 740 | es | 69 | то | 63 | $8 | $3 | 44 | +3 | 
т 
Ге | па | D+ | o7 [п | ви | во | 6 | 62 | 60 | 

2⁄4 | 400 [103 | шу [вю | 92 | вз | тв | еп | з | 57 | 
L5 | e | ms | по | ms | па | вој зо | за | 70 | é | 
o E E 
ење [152 | mu | ва | mz | m3 | по | 103 [тп | 77 | 
807: 5 КЕ | за РАНА ВО 
мю | ок | DR | DR | DR | DR | ок | DR | DR | DR | 
ШЕНІ: __| 55 | ч | 25 | 27 | 21 | 19 | r6 | ro | 19 | 


(continued) 


NUMBER OF 
LINTEL DEPTH, | BARS ANDBAR | STEEL YIELD 
D? SIZE IN TOP AND | STRENGTH", f, 
(inches) BOTTOM OF (psi) 
LINTEL 
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TABLE R608.8(3)—continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS* ^ °; 4 e, f. m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


SIZEINTOP AND | STRENGTH, f, 

ме | әрем) ow ШЕ ON S 

| Span without stirrups” — | 6-11 | 82 | 61 | 63 | 58 | 52 | 4n | 44 | 43 | 

ан | ле | ва а ыыы Гы 
2-#4 


NUMBER OF 


LINTEL DEPTH, 
g 


(inches) 


Гом [лов | 3 [эз | э» | v | во | 75 | é2 | 60 | 
юж [эл [a | в» [эл | ва | 74 | 810 | 53 | 5 | 

ee ышы т ратара a 
Гом _ | пет | 194 | 150 | ise | мо | 127 | па | 91 | во | 

Гом — [11r [2219 | 124 | 183 | 16 | 2 | пао | 94 [89 | 

ШЕЕСІІІ 27 [sn | 32 [34 [33 | 28 | 22 | ru | r+ | 13 | 
[— Smmwihwsimg | $2 [элә | 74 | 78 [on | ва | su | 53 | 2 ` 
Bp АС ЗНА лги ые 
Сю [гв | 16 | 1035 | 109 | ss | во [вз [60 | а | 

za [wow [сов | + | эз | o | эз | $2 | тл | 6а | 52 | 
ЕЕ И ен ORE ES 
ою | 184 [гв | 167 | 3 | 156 | мо [зл | 164 | 109 | 
бою — | 217 | 24 [192 | 204 | из | мэ аза | 194 | 199 | 
[mede — | +é | ез [эз | +o | 33 | 28 | 23 | íz | t| 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

1 pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

. See Table R608.3 for tolerances permitted from nominal thickness. 

. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 

. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. 

. Deflection criterion is 1/240, where 7, 15 the clear span of the lintel in inches, ог ! inch, whichever is less. 

. Linear interpolation is permitted between ground snow loads and between lintel depths. 

. DR indicates design required. 

. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. АП other spans require stirrups spaced at not 
more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, 4, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, 4, shall be permitted to be multiplied by 1.10. 

m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 
feet are shown for interpolation and information only. 
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TABLE R608.8(4) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS* ^ ° 4 e, f, m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


LINTEL DEPTH, | BARS AND BAR | STEEL YIELD БЕЗІ Cw и] "> Зал Qj. ое Ба кеб де. 
мое ial | ин пије | кй | ж | oT] m | 
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za | 4 [en | зв [зэ | 69 | за | € | + | 356 | 35 | 
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(continued) 
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TABLE R608.8(4)—continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS? ®© d e, f. m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 
LINTELDEPTH, |BARSANDBAR| steye | ' | 2 | 3 | 2-4 | 


D? SIZE IN TOP STRENGTH", f, Maximum ground snow load (psf) 


|... Мои "ы — — — | 

(ees) НЫ Ct x qM S | чи | је |e У 
Maximum clear span of lintel (feet - inches) 

[ Span эйш айтыр | 710 [930 | 71 | 75 | 67 | $e | 54 гат | + ` 

— | s 12 | па | s | 55 је | тт | zr | 50 | sz | 
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| Center distanced! | 410 | 6-10 | 41 | 45 | 37 | 28 | 24 | 17 | 16 | 


Span without stirrups"! | 
6-3 


Ois am орз ise ir epee e 
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1 | 


= 
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Гнев [зв [вл [єп | за Ги | за [246 | ru | то | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

1 pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa; Grade 60 = 420 MPa. 

Note: Top and bottom reinforcement for lintels without stirrups, as shown in shaded cells, shall be equal to or greater than that required for lintel of the same 

depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups. 

. See Table R608.3 for tolerances permitted from nominal thickness. 

. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 

. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. 

. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/, inch, whichever is less. 

. Linear interpolation is permitted between ground snow loads and between lintel depths. 

. DR indicates design required. 

. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. АП other spans require stirrups spaced at not 
more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, 4, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, А, shall be permitted to be multiplied by 1.10. 

m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 
feet are shown for interpolation and information only. 
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TABLE R608.8(5) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 10-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS* ^ 61" 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


Maximum ground snow load (psf) 


[Maximum ground snowload (psf) | 
eee | | ee АС шады Е 
Span without stirrups” 
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TABLE R608.8(5)—continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 10-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS* *® © 4 e, f. m 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


SIZEIN ТОР | STRENGTH", f, Maximum ground snow load (psf) 


| suc Менее | 
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Maximum clear span of lintel (feet - inches) 


NUMBER OF 
LINTEL DEPTH, |BARSANDBAR | STEEL YIELD 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

1 pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

Note: Top and bottom reinforcement for lintels without stirrups, as shown in shaded cells, shall be equal to or greater than that required for lintel of the same 

depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups. 

. See Table R608.3 for tolerances permitted from nominal thickness. 

. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 

. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. 

. Deflection criterion is L/240, where 7, 15 the clear span of the lintel in inches, ог s inch, whichever is less. 

. Linear interpolation is permitted between ground snow loads and between lintel depths. 

. DR indicates design required. 

. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for а lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at not 
more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, 4, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, 4, shall be permitted to be multiplied by 1.10. 

m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 
feet are shown for interpolation and information only. 
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TABLE R608.8(6) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLS* ^ $ ef, o 
MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
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TABLE R608.8(6)—continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLS* ^ °: % e, f. o 
MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


NUMBER OF 


LINTEL DEPTH, | BARS AND BAR STEEL YIELD 
D9 SIZE IN TOP AND | STRENGTH", $ Maximum ground snow load (psf) 
(inches) BOTTOM OF (psi) 
LINTEL (Жай ік Ik Sa: t SECUN e | Au Qel НАЈ 


та OUS суш LL MELLE 
m жок nc ENDE эш ыз ап тиса 
= Pe ас тю pu Гый [зэ јат 


[s | DR | ок | DR | DR | DR | DK | DR | Dk | Dk | 
EN II | a f o fe О в Е |e [sn [on 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

1 pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges of the lintel that are not less 
than 3 inches in depth (in the vertical direction), are not less than 5 inches in width for 6-inch-nominal waffle-grid forms and not less than 7 inches in width for 
8-inch-nominal waffle-grid forms. See Figure R608.8(3). Flat form lintels shall be permitted in place of waffle-grid lintels. See Tables R608.8(2) through 
R608.8(5). 

b. See Table R608.3 for tolerances permitted from nominal thicknesses and minimum dimensions and spacing of cores. 

c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Notes 1 and n. Table values are based on uniform 
loading. See Section R608.8.2 for lintels supporting concentrated loads. 

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/, inch, whichever is less. 

e. Linear interpolation is permitted between ground snow loads. 

f. DR indicates design required. STL indicates stirrups required throughout lintel. 

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 

. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

. Lintels less than 24 inches in depth with stirrups shall be formed from flat-wall forms [see Tables R608.8(2) through R608.8(5)], or, if necessary, form 
material shall be removed from waffle-grid forms so as to provide the required cover for stirrups. Allowable spans for lintels formed with flat-wall forms shall 
be determined from Tables R608.8(2) through R608.8(5). 

. Where stirrups are required for 24-inch-deep lintels, the spacing shall not exceed 12 inches on center. 

k. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. АП other spans require stirrups spaced at not 
more than d/2. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

m. Center distance, 4, is the center portion of the span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield strengths. 

. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, 4, shall be permitted to be multiplied by 1.10. 

о. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are 
shown for interpolation and information only. 
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TABLE R608.8(7) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH-THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLS*.^ «4 ef.» 
MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
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TABLE R608.8(7)—continued 
MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 


NUMBER OF 


LINTEL DEPTH, | BARS AND BAR STEEL YIELD 
D? SIZE IN TOP AND | STRENGTH", f, Maximum ground snow load (psf) 
(inches) BOTTOM OF (psi) 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

] pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges of the lintel that are not less 
than 3 inches in depth (in the vertical direction), are not less than 5 inches in width for 6-inch-nominal waffle-grid forms and not less than 7 inches in width 
for 8-inch-nominal waffle-grid forms. See Figure R608.8(3). Flat-form lintels shall be permitted in lieu of waffle-grid lintels. See Tables R608.8(2) through 
R608.8(5). 

b. See Table R608.3 for tolerances permitted from nominal thicknesses and minimum dimensions and spacing of cores. 

c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Notes 1 and n. Table values are based on uniform 

loading. See Section R608.8.2 for lintels supporting concentrated loads. 

. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/, inch, whichever is less. 

. Linear interpolation is permitted between ground snow loads. 

. STL indicates stirrups required throughout lintel. 

. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

i. Lintels less than 24 inches in depth with stirrups shall be formed from flat-wall forms [see Tables R608.8(2) through R608.8(5)], or, if necessary, form 
material shall be removed from waffle-grid forms so as to provide the required cover for stirrups. Allowable spans for lintels formed with flat-wall forms shall 
be determined from Tables R608.8(2) through R608.8(5). 

j. Where stirrups are required for 24-inch-deep lintels, the spacing shall not exceed 12 inches on center. 

k. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at not 
more than d/2. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

m.Center distance, A, is the center portion of the span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield strengths. 

. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 

o. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are 
shown for interpolation and information only. 
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TABLE R608.8(8) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-ІМСН-ТНІСК SCREEN-GRID LINTELS ІМ LOAD-BEARING WALLS* ° ° é e f, P 
ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 


DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
ARS AND BA Жж oux жу Иш же | 04 = 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 

1 pound per square foot = 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

a. Where lintels are formed with screen-grid forms, form material shall be removed if necessary to create top and bottom flanges of the lintel that are not less 
than 5 inches in width and not less than 2.5 inches in depth (in the vertical direction). See Figure R608.8(4). Flat-form lintels shall be permitted in lieu of 
screen-grid lintels. See Tables R608.8(2) through R608.8(5). 

b. See Table R608.3 for tolerances permitted from nominal thickness and minimum dimensions and spacings of cores. 

c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Notes m and o. Table values are based on uniform 
loading. See Section R608.7.2.1 for lintels supporting concentrated loads. 

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or "/, inch, whichever is less. 

e. Linear interpolation is permitted between ground snow loads. 

f. DR indicates design required. STL indicates stirrups required throughout lintel. 

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 
length of the lintel. 

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

i. Stirrups are not required for lintels less than 24 inches in depth fabricated from screen-grid forms. Top and bottom reinforcement shall consist of a No. 4 bar 
having a yield strength of 40,000 psi or 60,000 psi. 

j. Lintels between 12 and 24 inches in depth with stirrups shall be formed from flat-wall forms [see Tables R608.8(2) through R608.8(5)], or form material shall 
be removed from screen-grid forms to provide a concrete section comparable to that required for a flat wall. Allowable spans for flat lintels with stirrups shall 
be determined from Tables R608.8(2) through R608.8(5). 

k. Where stirrups are required for 24-inch-deep lintels, the spacing shall not exceed 12 inches on center. 

1. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at not 
more than 12 inches. 

m. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal to 
or greater than that of the lintel without stirrups that has been increased. 

n. Center distance, A, is the center portion of the span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield strengths. 

. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 

p. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are 
shown for interpolation and information only. 
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TABLE R608.8 
о MAXIMUM ALLOWABLE CLEAR SPANS FOR FLAT LINTELS WITHOUT STIRRUPS IN NONBEARING WALLS* ®©% e g 
NOMINAL WALL THICKNESS (inches) 


LINTEL DEPTH, NUMBER OF STEEL YIELD Lintel Supporting 
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TABLE R608.8(9)—continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR FLAT LINTELS WITHOUT STIRRUPS ІМ NONBEARING WALLS* ^ * 4*9 


NOMINAL WALL THICKNESS (inches) 


LINTEL DEPTH, NUMBER OF STEEL YIELD Lintel Supporting 
f 


D BARS AND BAR | STRENGTH, f, r 3 
(inches) SIZE (psi) Concrete Concrete Concrete Concrete 
Wall Wall Gable Wall Gable Wall 


Maximum Clear Span of Lintel (feet - inches) 


| MaxmumClearSpanoflintel(feet-inches) | 
ре | 0 se | ша сиик 
. 


40,000 
1-#5 

60,000 
2-#4 40,000 
1-#6 60,000 

40,000 
2-85 

60,000 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

DR - Design Required. 

. See Table R608.3 for tolerances permitted from nominal thickness. 

. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note e. 

. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/, inch, whichever is less. 

. Linear interpolation between lintels depths, D, is permitted provided the two cells being used to interpolate are shaded. 

. Where concrete with a minimum specified compressive strength of 3,000 psi is used, spans in cells that are shaded shall be permitted to be multiplied by 1.05. 

Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 

g. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are 
shown for interpolation and information purposes only. 
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TABLE R608.8(10) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR WAFFLE-GRID AND SCREEN-GRID 
LINTELS WITHOUT STIRRUPS IN NONLOAD-BEARING WALLS* + ° го 


FORM TYPE AND NOMINAL WALL THICKNESS (inches) 


LINTEL DEPTH" 6-inch Waffle-grid" 8-inch Waffle-grid* 6-inch Screen-grid^ 
D Lintel supporting 
(note) Concrete Wall | Light-ramed Gable | Concrete Wall | Light-framed Gable | Concrete Wall | Light-framed Gable 


Maximum Clear Span of Lintel (feet - inches) 


Sa ee 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges of the lintel that are not less 
than 3 inches in depth (in the vertical direction), are not less than 5 inches in width for 6-inch waffle-grid forms and not less than 7 inches in width for 8-inch 
waffle-grid forms. See Figure R608.8(3). Flat-form lintels shall be permitted in lieu of waffle-grid lintels. See Tables R608.8(2) through R608.8(5). 

b. Where lintels are formed with screen-grid forms, form material shall be removed if necessary to create top and bottom flanges of the lintel that are not less 
than 5 inches in width and not less than 2.5 inches in depth (in the vertical direction). See Figure R608.8(4). Flat-form lintels shall be permitted in lieu of 
screen-grid lintels. See Tables R608.8(2) through R608.8(5). 

. See Table R608.3 for tolerances permitted from nominal thickness and minimum dimensions and spacing of cores. 

. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note g. 

. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/, inch, whichever is less. 

. Top and bottom reinforcement shall consist of a No. 4 bar having a minimum yield strength of 40,000 psi. 

. Where concrete with a minimum specified compressive strength of 3,000 psi is used, spans in shaded cells shall be permitted to be multiplied by 1.05. 

. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 
length of the lintel. 
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R608.9.1.1 Anchor bolts. Anchor bolts used to con- 
nect light-framed floor, ceiling and roof systems to 
concrete walls in accordance with Figures R608.9(1) 
through R608.9(12) shall have heads, or shall be rods 
with threads on both ends with a hex or square nut on 
the end embedded in the concrete. Bolts and threaded 
rods shall comply with Section R608.5.2.2. Anchor 
bolts with J- or L-hooks shall not be used where the 
connection details in these figures are used. 


R608.9.1.2 Removal of stay-in-place form material 
at bolts. Holes in stay-in-place forms for installing 
bolts for attaching face-mounted wood ledger boards to 
the wall shall be not less than 4 inches (102 mm) in 
diameter for forms not greater than 1'/, inches (38 mm) 
in thickness, and increased 1 inch (25 mm) in diameter 
for each '/,-inch (12.7 mm) increase in form thickness. 
Holes in stay-in-place forms for installing bolts for 
attaching face-mounted cold-formed steel tracks to the 
wall shall be not less than 4 inches (102 mm) square. 
The wood ledger board or steel track shall be in direct 
contact with the concrete at each bolt location. 


Exception: A vapor retarder or other material less 
than or equal to '/,, inch (1.6 mm) in thickness is 
permitted to be installed between the wood ledger or 
cold-formed track and the concrete. 


R608.9.2 Connections between concrete walls and 
light-framed floor systems. Connections between con- 
crete walls and light-framed floor systems shall be in 
accordance with one of the following: 


1. For floor systems of wood-framed construction, the 
provisions of Section R608.9.1 and the prescriptive 
details of Figures R608.9(1) through R608.9(4), 
where permitted by the tables accompanying those 
figures. Portions of connections of wood-framed floor 
systems not noted in the figures shall be in accor- 
dance with Section R502, ог AWC WFCM, if appli- 
cable. Wood framing members shall be of a species 
having a specific gravity equal to or greater than 0.42. 


2. For floor systems of cold-formed steel construction, 
the provisions of Section R608.9.1 and the prescrip- 
tive details of Figures R608.9(5) through R608.9(8), 
where permitted by the tables accompanying those 
figures. Portions of connections of cold-formed 
steel-framed floor systems not noted in the figures 
shall be in accordance with Section R505, or AISI 
$230, if applicable. 


3. Proprietary connectors selected to resist loads and 
load combinations in accordance with Appendix A 
(ASD) or Appendix B (LRFD) of PCA 100. 


4. An engineered design using loads and load combi- 
nations in accordance with Appendix A (ASD) or 
Appendix B (LRFD) of PCA 100. 

5. An engineered design using loads and material 
design provisions in accordance with this code, or in 
accordance with ASCE 7, ACI 318, and AWC NDS 
for wood-framed construction or AISI S100 for 
cold-formed steel frame construction. 
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WALL CONSTRUCTION 


R608.9.3 Connections between concrete walls and 
light-framed ceiling and roof systems. Connections 
between concrete walls and light-framed ceiling and roof 
systems shall be in accordance with one of the follow- 
ing: 

1. For ceiling and roof systems of wood-framed con- 
struction, the provisions of Section R608.9.1 and the 
prescriptive details of Figures R608.9(9) and 
R608.9(10), where permitted by the tables accompa- 
nying those figures. Portions of connections of 
wood-framed ceiling and roof systems not noted in 
the figures shall be in accordance with Section 
R802, or AWC WFCM, if applicable. Wood fram- 
ing members shall be of a species having a specific 
gravity equal to or greater than 0.42. 


2. For ceiling and roof systems of cold-formed steel 
construction, the provisions of Section R608.9.1 and 
the prescriptive details of Figures R608.9(11) and 
R608.9(12), where permitted by the tables accompa- 
nying those figures. Portions of connections of cold- 
formed-steel framed ceiling and roof systems not 
noted in the figures shall be in accordance with Sec- 
tion R804, or AISI S230, if applicable. 


3. Proprietary connectors selected to resist loads and 
load combinations in accordance with Appendix A 
(ASD) or Appendix B (LRFD) of PCA 100. 


4. An engineered design using loads and load combi- 
nations in accordance with Appendix A (ASD) or 
Appendix B (LRFD) of PCA 100. 


5. An engineered design using loads and material 
design provisions in accordance with this code, or in 
accordance with ASCE 7, ACI 318, and AWC NDS 
for wood-framed construction or AISI S100 for 
cold-formed steel-framed construction. 


R608.10 Floor, roof and ceiling diaphragms. Floors and 
roofs in buildings with exterior walls of concrete shall be 
designed and constructed as diaphragms. Where gable-end 
walls occur, ceilings shall be designed and constructed as dia- 
phragms. The design and construction of floors, roofs and 
ceilings of wood framing or cold-formed-steel framing serv- 
ing as diaphragms shall comply with the applicable require- 
ments of this code, or AWC WFCM or AISI S230, if 
applicable. Wood framing members shall be of a species hav- 
ing a specific gravity equal to or greater than 0.42. 


SECTION R609 
EXTERIOR WINDOWS AND DOORS 


R609.1 General. This section prescribes performance and 
construction requirements for exterior windows and sliding 
doors installed in walls. Windows and sliding doors shall be 
installed in accordance with the fenestration manufacturer's 
written instructions. Window and door openings shall be 
flashed in accordance with Section R703.4. 


R609.2 Performance. Not adopted by the State of Oregon, 
Building Codes Division, as part of the state building code. 
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WALL CONSTRUCTION 


strada ee 10d COMMON NAILS AT 6 IN. 
ON CENTER FROM SHEATHING 

SEE TABLE R602.3(1) TO JOIST WITH TENSION 

TIES ATTACHED 


3 IN. 


ЗІМ. 


PROVIDE WEB STIFFENER BOTH SIDES 
OF WEB AT I-JOIST, WHERE OCCURS 
7,1М. DIAMETER ANCHOR BOLT. SEE 
TABLE R608.9(1) FOR SPACING. CENTER 
BOLT NOT MORE THAN 2 IN. FROM 
JOIST FACE AT TENSION TIES. 


10 IN. MINIMUM HEIGHT WITH 


WEB MATERIAL REMOVED 
ДОДА ЈП 11111 LII 


*/, IN. MINIMUM 
CLEAR 


MINMUN TENSION TIE. SEE TABLE R608.9(1) FOR 
VEO NT se SPACING. PROVIDE STEEL PLATE WASHER 
SEE TABLE BELOW 4х4х Ж, IN. TO FACE OF JOIST WEB. 
PROVIDE 4 IN. x 6 IN. x 4 IN. x 43 MIL MINIMUM 
BENT STEEL PLATE ANGLE UNDER PLATE 
WASHER WITH 6-10 x 1'/, IN. COMMON NAILS 
SECTION TO JOIST. TENSION TIE LRFD CAPACITY 1280LB. 


WOOD 2 x 8 MINIMUM LEDGER TYPICAL, 
3x 8 WHERE REQUIRED BY TABLE R608.9(1) 


E 
(in) wall type 
in. 


CUT WASHER 


КА 

0-9 50 

“Ж : 

22049 6 in. flat 

20 я 6 in. waffle-grid 


6 in. screen-grid 


8 in. flat 


10 in. flat 
8 in. waffle-grid 


ANCHOR BOLT SPACING 


Бе 
хахахахаха ааах 
H 


JOIST 
TENSION TIE 


4 IN. DIAMETER SOLID CONCRETE BEHIND 
AND ALIGNED WITH ANGLE 


DETAIL A — PLAN VIEW 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 
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FIGURE R608.9(1) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 


TABLE R608.9(1) 
i WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR? ° 


BASIC WIND SPEED, V 
(mph) 


ANCHOR BOLT SPACING 
(inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 
a. This table is for use with the detail in Figure R608.9(1). Use of this detail is permitted where a cell is not shaded and prohibited where shaded. 
b. Wall design per other provisions of Section R608 is required. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 319 


WALL CONSTRUCTION 


TENSION TIE. SEE TABLE R608.9(2) FOR SPACING. 54 MIL x 2 IN x6 FT- 0 


SHEATHING BOUNDARY LENGTH MINIMUM GRADE 50 STRAP UNDER OR ON TOP OF FLOOR 
NAILING. SEE TABLE SHEATHING. ATTACH STRAP TO FIRST TWO BLOCKS WITH 12-10d COMMON 
R602.3(1) NAILS. 10d COMMON NAILS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. 


WOOD 2 x 8 


MUM LEDGER 2x FULL DEPTH BLOCKING, TWO BAYS, 


MINIMUM AT EACH TENSION TIE. PROVIDE 43 
MIL MINIMUM CLIP ANGLE EACH END WITH NOT 
LESS THAN 4-10d COMMON NAILS EACH LEG. 


JOIST RUNNING 
54 MIL x 2 IN. GRADE 50 STRAP, WITH | PARALLEL TO WALL 


5-10d COMMON NAILS EACH END OR I-JOIST WITH 


% IN. DIAMETER ANCHOR BOLT. SEE TABLE WEB STIFFNERS 
R608.9(2) FOR SPACING. CENTER BOLT 
NOT MORE THAN 2 IN. FROM BLOCKING 


FACE AT TENSION TIES. 
wall type 
EMBEDMENT "E" 
TENSION TIE. SEE TABLE R608.9(2) FOR 


SEE TABLE R608.9(2 
SECTION e SPACING. PROVIDE STEEL PLATE WASHER 
4 x 4 x 7 IN. TO FACE OF BLOCKING WEB. in. 


PROVIDE 4 IN. x 6 IN. x 4 IN. x 43 MIL Sud 
MINIMUM BENT STEEL PLATE ANGLE UNDER TN : 
PLATE WASHER WITH 6-10d x 1% COMMON 6 in. waffle-grid 

NAILS TO BLOCKING. TENSION TIE LRFD 6 in. screen-grid 
CAPACITY 1280LB. 


10 IN. MINIMUM HEIGHT WITH 
WEB MATERIAL REMOVED 


% IN. MINIMUM 
CLEAR 


— 8 in. flat 
5 10іп. Пай 


8 in. waffle-grid 


BLOCKING 
ТУР. 


FLAT OR 
FULL DEPTH 
BLOCKING 
AT STRAP 


4 IN. DIAMETER SOLID CONCRETE BEHIND 
DETAIL B - PLAN VIEW AND ALIGNED WITH ANGLE 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(2) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 


TABLE R608.9(2) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL*^ 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) 


For SI: 1 inch 25.4 mm, 1 mile per hour = 0.447 m/s. 
a. This table is for use with the detail in Figure R608.9(2). Use of this detail is permitted where a cell is not shaded and prohibited where shaded. 
b. Wall design per other provisions of Section R608 is required. 
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WALL CONSTRUCTION 


SHEATHING BOUNDARY NAILING 
SEE TABLE R602.3(1) 


10d COMMON NAILS AT 6 IN. CENTER 
FROM SHEATHING TO JOISTS WITH 
TENSION TIES ATTACHED. 


= —— s L 


= TENSION TIE – SEE 
43 MIL CONTINUOUS PLATE WITH о FOR SPACING > 
NAILING TO MATCH BOUNDARY 

NAILING. SEE TABLE R602.3(1) 


JOIST (I-JOIST NOT PERMITTED) 


WOOD 2 x 6 MINIMUM SILL PLATE 
TYPICAL, 3 x 6 WHERE REQUIRED 


8 IN. MINIMUM BY TABLE R608.9(3) 
WITH WEB 
MATERIAL 
REMOVED 
7, IN. ANCHOR BOLT TYPICAL, 5/, IN. 
WHERE REQUIRED. SEE TABLE 
R608.9(3) FOR SIZE AND SPACING. 
SECTION 
JOIST TYP. 
TENSION TIE 4 IN. x 3 IN. х 3 IN. х 43 MIL. 
MINIMUM CLIP ANGLE EACH FACE 
JOIST WITH 6-10d x 1% IN. COMMON 
ANCHOR BOLT WITH 
1% x 3x 3 STEEL NAILS ON VERTICAL AND HORIZONTAL LEGS 
PLATE WASHER 


TENSION TIE LRFD CAPACITY 1280LB. 
FOR BOTH ANGLES (640 LB PER ANGLE) 


— 
DETAIL A — PLAN VIEW 
For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 
FIGURE R608.9(3) (~ 
WOOD-FRAMED FLOOR TO TOP OF CONCRETE WALL FRAMING, PERPENDICULAR | 
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WALL CONSTRUCTION 


TABLE R608.9(3) 
WOOD-FRAMED FLOOR ТО TOP OF CONCRETE WALL, FRAMING PERPENDICULAR? ^ °. 4.* 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(3). Use of this detail is permitted where cell is not shaded. 

b. Wall design per other provisions in Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 

d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 
minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(3). For the remainder of the wall, see 
Note b. 

e. Letter “А” indicates that a minimum nominal 3 x 6 sill plate is required. Letter “B” indicates that a */,-inch-diameter anchor bolt and a minimum nominal 3 х 
6 sill plate are required. 
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WALL CONSTRUCTION 


SHEATHING BOUNDARY NAILING. SEE TABLE R602.3(1) 


TENSION TIE. 54 MIL x 2 IN. х 6 FT - 0 LENGTH MINIMUM GRADE 

50 STRAP CONTINUOUS UNDER OR ON TOP OF FLOOR SHEATHING. 
ATTACH STRAP TO FIRST TWO BLOCKS WITH 12-10d COMMON NAILS. 
10d COMMON NAILS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. 


2x FULL DEPTH BLOCKING, TWO BAYS MINIMUM AT EACH TENSION TIE. 
PROVIDE 43 MIL MINIMUM CLIP ANGLE EACH END WITH NOT LESS THAN 
4-10d COMMON NAILS EACH LEG. 


43 MIL 
CONTINUOUS 
PLATE WITH 
NAILING TO 
MATCH - 
BOUNDARY | : 

NAILING. SEE T Шы и-ди  — — 


TABLE R602.3(1) 54 MIL x 2 IN. GRADE 50 STRAP, WITH 
5-10d COMMON NAILS EACH END 


JOIST RUNNING 
PARALLEL TO WALL 


TENSION TIE — SEE 
TABLE R608.9(4) FOR SPACING 


WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL. 


8 IN. MINIMUM 3 x 6 WHERE REQUIRED BY TABLE R608.9(4) 
WITH WEB 
MATERIAL 
REMOVED 
% IN. ANCHOR BOLT TYPICAL, 5/8 IN. WHERE REQUIRED. 
SEE TABLE R608.9(4) FOR SIZE AND SPACING. 
SECTION 


JOIST JOIST 


BLOCKING 
TYP. 


FLAT OR 
FULL DEPTH 
BLOCKING 
AT STRAP 


TENSION TIE. 4 IN. x 3 IN. х 3 IN. х 43 MIL MINIMUM CLIP ANGLE 
BOTH SIDES OF BLOCKING WITH 6-10d x 172 IN. COMMON NAILS 
ON HORIZONTAL AND VERTICAL LEG. TENSION TIE LRFD CAPACITY 
1280LB FOR BOTH ANGLES, 640 LB PER ANGLE 


DETAIL B - PLAN VIEW 


ANCHOR BOLT WITH % x 3x 3 


EQUAL STEEL PLATE WASHER 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(4) 
WOOD-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 


TABLE R608.9(4) 
WOOD-FRAMED FLOOR ТО ТОР OF CONCRETE WALL, FRAMING PARALLEL* b° 4e 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(4). Use of this detail is permitted where a cell is not shaded. 

b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 

d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 
minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(4). For the remainder of the wall, see 
Note b. 


e. Letter “А” indicates that a minimum nominal 3 x 6 sill plate is required. Letter “B” indicates that a ?/,-inch-diameter anchor bolt and a minimum nominal 3 x 6 
sill plate are required. 
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WALL CONSTRUCTION 


54 MIL GRADE 50 TRACK FOR ANCHOR BOLTS AT 
19.2 IN. AND 24 IN. O.C. 43 MIL GRADE 50 OR 54 


И ЕВ DARY FASTENING. GRADE 33 FOR ANCHOR BOLTS AT 12 IN., OR 16 IN. O.C. 


SEE TABLE К505.3.1(2) 


NO. 8 SCREWS AT 6 IN. ON CENTER 
FROM SHEATHING TO JOIST WITH 
TENSION TIES ATTACHED. 


1 NO. 8 SCREW 
TOP AND BOTTOM 
FLANGE 


Фо, 
vol 
52556 | 


е; 
12 


С ФА 
Scc ar. $ 
SSH 
25252 


was 
eS 


H 


10 INCH MINIMUM HEIGHT WITH 
WEB MATERIAL REMOVED 


insi ^ 


74 IN. DIAMETER ANCHOR BOLT TYPICAL. 

SEE TABLE R608.9(5) FOR SPACING. CENTER 
BOLT NOT MORE THAN 2 IN. FORM JOIST WEB 
AT TENSION TIES. 


74 IN. MINIMUM 
CLEAR 


„ы ММММ ie TENSION TIE. SEE TABLE R608.9(5) FOR SPACING. 
PROVIDE STEEL PLATE WASHER 4 x 4 x % IN. TO 

SEE TABLE BELOW FACE OF JOIST WEB. PROVIDE 4 IN. x 4 IN. x 4 IN. x 43 MIL 

MINIMUM BENT STEEL PLATE ANGLE UNDER PLATE 

WASHER WITH 8 NO. 8 SCREWS TO JOIST WEB 

TENSION TIE LRFD CAPACITY 3200 LB... зар 


SECTION 


6 in. flat 


6 in. waffle-grid 
6 in. screen-grid 


8 in. flat 
10 in. flat 
8 in. waffle-grid 


ANCHOR BOLT SPACING 


JOIST 
TENSION TIE 


DETAIL A — PLAN VIEW 4 IN. x 4 IN. SOLID CONCRETE 


BEHIND AND ALIGNED WITH ANGLE 
For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(5) 
COLD-FORMED STEEL FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 


TABLE R608.9(5) 
COLD-FORMED STEEL-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR? ° 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch = 25.4 mm, | mile per hour = 0.4470 m/s. 

a. This table is for use with the detail in Figure R608.9(5). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
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WALL CONSTRUCTION 


TENSION TIE. 64 MIL x 2 IN. x 6 FT. 0 LENGTH MINIMUM GRADE 
50 STRAP UNDER OR ON TOP OF FLOOR SHEATHING. ATTACH 
STRAP TO FIRST TWO BLOCKS WITH 12 NO. 8 SCREWS. 

NO. 8 SCREWS AT 6 IN. ON CENTER FOR BALANCE OF STRAP 


43 MIL MINIMUM TRACK. ONE NO. 
8 SCREW FROM TRACK TO BLOCKING, 
TOP AND BOTTOM FLANGE 


SHEATHING BOUNDARY FASTENING. 


SEE TABLE R505.3.1(2) 43 MIL MINIMUM FULL DEPTH BLOCKING, TWO 


BAYS MINIMUM AT EACH TENSION TIE. PROVIDE 
43 MIL MINIMUM CLIP ANGLE EACH END WITH 
NOT LESS THAN 4 NO. 8 SCREWS EACH LEG 


БА BS ОИ UR О CUR RR 


55% 


54 MIL x 2 IN. GRADE 50 STRAP, 
WITH 4 NO. 8 SREWS EACH END JOIST RUNNING 


% IN. DIAMETER ANCHOR BOLT TYPICAL. PARALLEL TO WALL 


SEE TABLE R608.9(6) FOR SPACING. 
CENTER BOLT NOT MORE THAN 2 IN. 


FROM BLOCKING WEB. 
6 in. flat 


6 in. waffle-grid 
6 in. screen-grid 


10 IN. MINIMUM HEIGHT WITH 
WEB MATERIAL REMOVED 


%4 IN. MINIMUM 
CLEAR 


MINIMUM 
SECTION EMBEDMENT “Е" 


SEE TABLE R608.9(6) TENSION TIE. SEE TABLE R608.9(6) 


FOR SPACING. PROVIDE STEEL PLATE 
WASHER 4 x 4 x % IN. TO FACE OF 
BLOCKING WEB. PROVIDE 4 IN. x 

4 IN. x 4 IN. x 43 MIL MINIMUM BENT 
STEEL PLATE ANGLE UNDER PLATE 
WASHER WITH 8 NO. 8 SCREWS TO 
BLOCKING WEB. TENSION TIE 8 in. flat 

LRFD CAPACITY 3200LB ——> 10 in. flat 

` 18 іп. waffle-grid 


JOISTS 
BLOCKING 


ANCHOR BOLT SPACING 


ALTERNATE END Ж. 
CONNECTION WITH | 


FLAT OR FULL 
BENT BLOCKING DEPTH 
WEB WITH 4 NO. 8 BLOCKING 
AT STRAP 


SCREWS EACH END 


4 IN. х 4IN. SOLID CONCRETE BEHIND 
AND ALIGNED WITH ANGLE 


DETAIL B — PLAN VIEW 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(6) 
COLD-FORMED STEEL FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 


1 TABLE R608.9(6) 
COLD-FORMED STEEL-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL*^* 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(6). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 


e 
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WALL CONSTRUCTION 


DIAPHRAGM BOUNDARY 
FASTENING. SEE TABLE R505.3.1(2) 


||| 
||| 
" 
ТҮ 
|| 
ШЕ 
M 


NO. 8 SCREW HORIZONTAL 
AND 10d x 1 7 IN.COMMON 
NAIL VERTICAL, SPACING TO 
MATCH DIAPHRAGM 
BOUNDARY FASTENING. 
SEE TABLES R505.3.1(2) 
AND R602.3(1) 


N N NA 
SE 
BOO | 
d beso Sd | 
GIRLS 
Р | 
8 IN. MINIMUM ро | 
WITH WEB С Шш 
MATERIAL ü 
REMOVED a 
ECTION 1 
AS 
- 
® 
Е 
COMES E 
E 
Шал ++ 


3 ІМ. 


TS ERE ER E КА W P IS RT E ET ER ER EB ER HE Ге.) wiwa: š SP RE W IS BR Bl И 
M i СВЕ ЕЕ RED ER D 8 isisa: 


EQUAL 


DETAIL А – PLAN VIEW 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 


NO. 8 SCREWS AT 6 IN. 
ON CENTER FROM 
SHEATHING TO JOISTS 
WITH TENSION 

TIES ATTACHED 


JOIST 


TENSION TIE - SEE 
TABLE R608.9(7) 
FOR SPACING 


STEEL BREAK SHAPE 
43 MIL MINIMUM 


WOOD 2 x 6 MINIMUM SILL 
PLATE TYPICAL, 3 x 6 WHERE 
REQUIRED BY TABLE R608.9(7). 


74 IN. DIAMETER ANCHOR BOLT 
TYPICAL, 5/; IN. WHERE REQUIRED. 
SEE TABLE R608.9(7) FOR 

SIZE AND SPACING 


СИ 


JOIST TYP. WITH 3 10d 
x 172 IN. COMMON NAILS 


TENSION TIE 4 IN. x 3 IN. x 3 IN. x 43 
MIL MINIMUM CLIP ANGLE WITH 6 NO. 
8 SCREWS ON VERTICAL LEG, 6-10d 
x 172 IN. COMMON NAILS ON 
HORIZONTAL LEG. 


TENSION TIE LRFD CAPACITY 
1280 LB ——Ə À> 


ANCHOR BOLT WITH % x 3x 3 
STEEL PLATE WASHER 


FIGURE R608.9(7) 
COLD-FORMED STEEL FLOOR TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 


ы TABLE R608.9(7) 
COLD-FORMED STEEL-FRAMED FLOOR ТО TOP OF CONCRETE WALL, FRAMING PERPENDICULAR? ^s +• 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: | inch 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(7). Use of this detail is permitted where a cell is not shaded. 

b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 

d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 
nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(7). For the remainder of the wall, see Note b. 

e. Letter “A” indicates that a minimum nominal 3 x 6 sill plate is required. Letter “B” indicates that a °/,-inch-diameter anchor bolt and a minimum nominal 3 x 6 
sill plate are required. 


e 
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WALL CONSTRUCTION 


DIAPHRAGM BOUNDARY FASTENING. SEE TABLE R505.3.1(2) 


TENSION TIE: 54 MIL x 2 x 6 FT LENGTH MINIMUM GRADE 50 STRAP 
UNDER OR ON TOP OF FLOOR SHEATHING. ATTACH STRAP TO FIRST 
TWO BLOCKS WITH 12 NO. 8 SCREWS. NO. 8 SCREWS AT 6 IN. ON 
CENTER FOR BALANCE OF STRAP 


43 MIL MINIMUM FULL DEPTH BLOCKING, TWO 
BAYS MINIMUM AT EACH TENSION TIE. PROVIDE 
43 MIL MINIMUM CLIP ANGLE EACH END WITH 
NOT LESS THAN 4 NO. 8 SCREWS EACH LEG 


— 
Ка 
| 

Шо ыы 


NO. 8 SCREW 
HORIZONTAL AND 10d 
х 172 IN. COMMON 
NAILS VERTICAL, 
SPACING TO MATCH 
DIAPHRAGM BOUNDRY 
FASTENING. SEE 
TABLES R505.3.1(2) 
AND R602.3(1) 


JOIST RUNNING 
PARALLEL TO WALL 


54 MIL GRADE 50 x 2 IN. STRAP, 


TENSION TIE-SEE — уитн4 NO. 8 SCREWS EACH END 


4 TABLE R608.9(8) 
2 d Ко FOR SPACING 
с ње WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL, 


8 IN. MINIMUM 3 x 6 WHERE REQUIRED BY TABLE R608.9(8) 


WITH WEB 029294 
MATERIAL 9584 526% 
REMOVED 25052554 
x oS % IN. DIAMETER ANCHOR BOLT TYPICAL, 
5/, IN. WHERE REQUIRED. SEE TABLE 
R608.9(8) FOR SIZE AND SPACING 
SECTION BLOCKING ТУР. WITH 3 NO. 8 x 2⁄4 WOOD 
SCREWS TO SILL 
La JOIST 
z" [iE rx ES wena A atr eer T 
= |^ ALTERNATE END Ht | / FLATOR 
Н CONNECTION Wi: FULL DEPTH 
| BENT BLOCKING WEB BLOCKING 
| AND 4 NO. 8 SCREWS AT STRAP 
EACH END 
TENSION TIE 4 IN. x 3 IN. x 3 IN. x 43 MIL MINIMUM CLIP 
ANGLE WITH 6 NO. 8 SCREWS ON VERTICAL LEG, 
4 10d x 1% IN. COMMON NAILS ON HORIZONTAL 
LEG. TENSION TIE LRFD CAPACITY 1280LB ^ — 
ANCHOR BOLT WITH % x 3 x 3 
EQUAL STEEL PLATE WASHER 


DETAIL B - PLAN VIEW 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(8) 
COLD-FORMED STEEL FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 


TABLE R608.9(8) 
COLD-FORMED STEEL-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLEL? ^ © 4e 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 


a. 
b. Wall design per other provisions of Section R608 is required. 

©. 

d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 


ө 


This table is for use with the detail in Figure R608.9(8). Use of this detail is permitted where a cell is not shaded. 


For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 


nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(8). For the remainder of the wall, see Note b. 


. Letter “A” indicates that a minimum nominal 3 x 6 sill plate is required. Letter “B” indicates that a */,-inch-diameter anchor bolt and a minimum nominal 3 x 6 


sill plate are required. 
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WALL CONSTRUCTION 


NAILING FROM SHEATHING TO RAFTERS WITH TENSION 
TIES ATTACHED. SEE TABLE R602.3(1) FOR NAIL SPACING = 


NAILS JOIST TO RAFTER SHALL 
ROOF SHEATHING BE INACCORDANCE WITH 
BOUNDARY NAILING. IRC OR AWC WFCM 
SEE TABLE R602.3(1) 10- 10d COMMON NAILS EACH 
TENSION TIE LOCATION 


43 MIL CONTINUOUS 
PLATE WITH NAILING TO 
MATCH ROOF SHEATHING 
BOUNDARY NAILING. 

SEE TABLE R602.3(1) 


TENSION TIE. SEE 
TABLE R608.9(9) FOR SPACING 


10d COMMON NAILS AT 6 IN. ON 
CENTER FROM SHEATHING TO 
JOISTS WITH TENSION TIES ATTACHED. 


CEILING DIAPHRAGM WHERE REQUIRED W/43 MIL. 
ANGLE. PROVIDE DIAPHRAGM BOUNDARY NAILING 
THROUGH SHEATHING TO BLOCK AND HORIZONTAL 
TO SILL PLATE. SEE TABLE R602.3(1) 


WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL, 
3 x 6 WHERE REQUIRED BY TABLE R608.9(9) 


72 IN. DIAMETER ANCHOR BOLT TYPICAL, 
5/а IN. WHERE REQUIRED 


SEE TABLE R608.9(9) 
FOR SIZE AND SPACING. 


8 IN. MIN WITH 
WEB MATERIAL 
REMOVED 
7 IN. MIN. 


SECTION 


CEILING JOIST ABOVE 


TENSION TIE: 4 IN. x 3 IN. x 3 IN. x 43 MIL 

MINIMUM CLIP ANGLE EACH FACE WITH 

6- 10d x 1 7 №. СОММОМ NAILS IN HORIZONTAL 

AND VERTICAL LEG. TENSION TIE LRFD CAPACITY 
1280 LB BOTH ANGLES, 640 LB PER ANGLE ——— Зэ» 


ANCHOR BOLT WITH и ХЗХ З 
STEEL PLATE WASHER 


DETAIL A – PLAN VIEW 


ПВ Е Н Se С К РЕ 2 ADDRESS ОЕ НВ 5] 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(9) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 


TABLE R608.9(9) 
WOOD-FRAMED ROOF ТО TOP ОҒ CONCRETE WALL, FRAMING PERPENDICULAR^* ^ © d e 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(9). Use of this detail is permitted where a cell is not shaded, and prohibited where shaded. 

b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 

d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 
minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(9). For the remainder of the wall, see 
Note b. 

е. Letter “В” indicates that a */,-inch-diameter anchor bolt and a minimum nominal 3 x 6 sill plate are required. 


e 


2021 OREGON RESIDENTIAL SPECIALTY CODE 335 


WALL CONSTRUCTION 


— 


SHEATHING BOUNDARY NAILING FROM SHEATHING 
NAILING. SEE BLOCKING AT GABLE END TO BLOCKING AND OUTLOOKER 
TABLE R602.3(1) OUTLOOKER. 1 BAY MIN. "NE 6 IN. ON CENTER. 


Ko oe eee — ee па == 


E uu РЕН ОНЕ ESE ағас ши a go AD LE A PE ALI ZZ УГ 


2x FULL DEPTH BLOCKING, TWO BAYS MINIMUMAT EACH 
TENSION TIE. PROVIDE 43 MIL MINIMUM CLIP ANGLE 
EACH END WITH NOT LESS THAN 4- 10d COMMON NAILS EACH LOG 


FLAT OR 
FULL DEPTH 


WOOD 2 x 6 
MINIMUM SILL BLOCKING 
AT STRAP 


PLATE TYPICAL, 3 x 6 
WHERE REQUIRED BY 


| 


be Е 


TABLE R608.9(10) me 
- PSE | rrr ize Ara yu——77771—77734 —77777777—1 EpL ии аа Панта ааа кана ина Ета 

=й = TENSION TIE. SEE TABLE R608.9(10) FOR SPACING. 54 MIL x 4 IN. x 6 FT 
ES. ров LENGTH MINIMUM GRADE 50 STRAP UNDER OR ON TOP OF CEILING 
züu НХ SHEATHING. EXTEND STRAP ACROSS AND FASTEN ТО WOOD SILL 
552 RRS PLATE WITH MINIMUM 10- 10d x 1% IN. COMMON NAILS. ATTACH STRAP 
>>> SHS TO FIRST TWO BLOCKS WITH 10- 10d COMMON NAILS. 10d COMMON 
Sor | росе оса NAILS AT 6 IN. ON CENTER FOR BALANCE ОР STRAP. TENSION TIE LRFD 
zz мз} CAPACITY 214018 ----->- 
со 


CEILING DIAPHRAGM SHEATHING 


SECTION 
ЧОТО; 43 MIL CONTINUOUS ANGLE WITH 10d COMMON NAILS AT BOUNDARY 
NAIL SPACING THROUGH SHEATHING TO JOIST AND HORIZONTAL 
TO SILL PLATE. SEE TABLE R602.3(1) 
% IN. DIAMETER ANCHOR BOLTS TYPICAL, 5/s IN. WHERE REQUIRED. 
Е SEE TABLE R608.9(10) FOR SIZE AND SPACING. 
E 
Г) 
|| TENSION 
- TIE STRAP JOISTS 
E UNDER 
Н BLOCKING 
H BLOCKING 
a 
E 
E 
|| 
|| 
E 
Е 
ANCHOR BOLT WITH | 
1⁄4 x 3 x 3STEEL | | 
PLATE WASHER. SEE || 
TABLE R608.9(10) DETAIL B – PLAN VIEW 
FOR SPACING 
For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. A 


FIGURE R608.9(10) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 


TABLE R608.9(10) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLEL? 5 ° $ ° 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 
ANCHOR BOLT SPACING | TENSIONTIESPACING | 158 | 1208 | 1308 | 1408 | 1508 | 1608 
(шее) (исле) => |. с жасы p] wc | сат | 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 


a. 
b. Wall design per other provisions of Section R608 is required. 

с, 

d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 


This table is for use with the detail in Figure R608.9(10). Use of this detail is permitted where a cell is not shaded, and prohibited where shaded. 


For wind design, minimum 4-inch-nominal wall is permitted in cells that do not contain a number. 


minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(10). For the remainder of the wall, see 
Note b. 


. Letter “В” indicates that a */,-inch-diameter anchor bolt and a minimum nominal 3 х 6 sill plate are required. 
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WALL CONSTRUCTION 


WHERE CEILING DIAPHRAGM IS NOT PROVIDED, 
DIAPHRAGM BOUNDARY FASTENING SHALL BE IN 
ACCORDANCE WITH TABLE R804.3. WHERE CEILING 
DIAPHRAGM IS PROVIDED, DIAPHRAGM FASTENING 
SHALL BE IN ACCORDANCE WITH AISI S230 


WHERE CEILING DIAPHRAGM IS PROVIDED, 
CONTINUOUS STRAP SHALL BE 
IN ACCORDANCE WITH AISI S230 
WHERE CEILING DIAPHRAGM IS NOT 
PROVIDED, 43 MIL MINIMUM BREAK SHAPE 
EACH RAFTER BAY. WHERE CEILING 


DIAPHRAGM IS PROVIDED BREAK SHAPE 
SHALL BE IN ACCORDANCE WITH AISI S230 


WHERE CEILING DIAPHRAGM IS NOT 
PROVIDED, 10d COMMON NAILS 
HORIZONTAL, SPACING TO MATCH 
DIAPHRAGM BOUNDARY FASTENING 
SHALL BE IN ACCORDANCE WITH TABLE 
R602.3(1). WHERE CEILING DIAPHRAGM 
IS PROVIDED, SEE AISI S230 


8 IN. MIN WITH 
WEB MATERIAL 
REMOVED 


SECTION 


WHERE CEILING DIAPHRAGM IS NOT PROVIDED, 
NO.8 SCREWSAT 6 IN. ON CENTER FROM SHEATHING 
ТО RAFTERS WITH TENSION TIES ATTACHED. 

WHERE CEILING DIAPHRAGM IS PROVIDED, 

SCREWS SHALL BE IN ACCORDANCE WITHAISI S230. 


3 NO. 8 SCREWS MIN. 

8 NO. 8 SCREWS EACH 

TENSION TIE LOCATION WHERE 
NO CEILING DIAPHRAGM IS 
PROVIDED. SEE SECTION R608.10 


TENSION TIE. SEE TABLE 
R608.9(11) FOR SPACING. 


NO. 8 SCREWS AT 6 IN. ON CENTER 
FROM SHEATHING TO JOISTS WITH 
TENSION TIES ATTACHED. 


CEILING DIAPHRAGM WHERE REQUIRED W/43 
MIL ANGLE, NO. 8 SCREWS TO STEEL, 10d 

NAILS TO WOOD SILL. SEE TABLE R804.3 FOR 
DIAPHRAGM BOUNDARY FASTENER SPACING 


WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL, 
3x 6 WHERE REQUIRED BY TABLE R608.9(11) 


У IN. DIAMETER ANCHOR BOLT TYPICAL, 
5/s IN. WHERE REQUIRED. SEE TABLE 


R608.9(11) FOR SIZE AND SPACING 
„| WOOD SILL| a 


DETAIL A – PLAN VIEW 


CEILING JOIST ABOVE WITH 3- 10d x 
1% IN. COMMON NAILS TO WOOD SILL 


TENSION TIE. 4 IN. x 3 IN. x 3 IN. x 

43 MIL MINIMUM CLIP ANGLE WITH 

6 NO. 8 SCREWS VERTICAL LEG AND 
6- 10d x 172 IN. COMMON NAILS IN 
HORIZONTAL LEG TENSION TIE 
ЕВРО CAPACITY 1280 LB > 


ANCHOR BOLT WITH % x 3 x 3 
STEEL PLATE WASHER 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(11) 
COLD-FORMED STEEL ROOF TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 


E TABLE R608.9(11) 
COLD-FORMED STEEL ТО TOP OF CONCRETE WALL, FRAMING PERPENDICULARe? ^ ° $ ° 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING TENSION TIE SPACING 
(inches) (inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(11). Use of this detail is permitted where a cell is not shaded. 

b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 

d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 
nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(11). For the remainder of the wall, see Note b. 

e. Letter “A” indicates that a minimum nominal 3 x 6 sill plate is required. Letter “В” indicates that а °/,-inch-diameter anchor bolt and a minimum nominal 3 x 6 
sill plate are required. 


e 
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WALL CONSTRUCTION 


A 


ING AT EN PROVIDE SCREWS FROM " 
БАС DENIS UM. am SHEATHING TO BLOCKING 


6 IN. MAXIMUM ON CENTER 


PPPOE POA 
|| ENA Pe dr ин а 


МО. 8 SCREWS, SPACING 
TO MATCH DIAPHRAGM 
BOUNDARY. SEE 

TABLE R804.3 


43 MIL MINIMUM FULL DEPTH BLOCKING, TWO BAYS MINIMUM 
AT EACH TENSION TIE. PROVIDE 43 MIL MINIMUM CLIP ANGLE 
EACH END WITH NOT LESS THAN 4 NO. 8 SCREWS EACH LEG. 
SEE ALTERNATE BLOCKING CONNECTION BELOW 


FLAT OR 
FULL DEPTH 
BLOCKING 
AT STRAP 


[7E 4774 ee ÉL 
LLL Lh ЛУ A A АС ЛА. 


THOME 


TENSION TIE. SEE TABLE R608.9(12) FOR SPACING. 54 MIL x 
2 IN. x 6 FT LENGTH MINIMUM GRADE 50 STRAP UNDER OR 

ON TOP OF CEILING SHEATHING. EXTEND STRAP UNDER AND 

ATTACH TO TRACK WITH MINIMUM 4 NO. 8 SCREWS. ATTACH 

STRAP TO FIRST TWO BLOCKS WITH MINIMUM 12 NO. 8 SCREWS. 

NO. 8 SCREWS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. 

TENSION TIELRFDCAPACITY 1600LB — - (^ 


8 IN. MINIMUM WITH 
WEB MATERIAL 
REMOVED 


WEE Ее 


SECTION 


у IN. MINIMUM ANCHOR BOLT TYPICAL, 5/s IN. WHERE REQUIRED. 
SEE TABLE К608.9(12) FOR SIZE AND SPACING. 


43 MIL MINIMUM TRACK 


4 IN. x 3 IN. x 3 x 43 MIL 
MINIMUM CLIP ANGLE 
WITH 6 NO. 8 SCREWS 
VERTICAL LEG 


TENSION TIE 
STRAP UNDER 
BLOCKING 


ANCHOR BOLT WITH 

% x 4x4 STEEL PLATE 
WASHER. SEE TABLE 
R608.9(12) FOR SPACING 


ALTERNATE END 
CONNECTION WITH 
BENT BLOCKING 
WEBAND 4 

NO. 8 SCREWS 
EACH END 


DETAIL B — PLAN VIEW 


For SI: 1 mil = 0.0254 mm, 1 inch = 25.4 mm, 1 pound-force = 4.448 N. 


FIGURE R608.9(12) 
COLD-FORMED STEEL ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 


i TABLE R608.9(12 
COLD-FORMED STEEL ROOF ТО TOP OF CONCRETE WALL, FRAMING PARALLEL* ° 4e 


BASIC WIND SPEED, V (mph) AND WIND EXPOSURE CATEGORY 


ANCHOR BOLT SPACING 
(inches) 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 

a. This table is for use with the detail in Figure R608.9(12). Use of this detail is permitted where a cell is not shaded. 

b. Wall design per other provisions of Section R608 is required. 

c. For wind design, minimum 4-inch-nominal wall is permitted in cells that do not contain a number. 

d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 
nominal thickness shall occur in the portion of the wall indicated by the cross hatching in Figure R608.9(12). For the remainder of the wall, see Note b. 

e. Letter “В” indicates that a */,-inch-diameter anchor bolt is required. 


“ә 
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WALL CONSTRUCTION 


R609.3 Testing and labeling. Exterior windows and sliding 
doors shall be tested by an approved independent laboratory, 
and bear a /abel identifying manufacturer, performance char- 
acteristics and approved inspection agency to indicate com- 
pliance with AAMA/WDMA/CSA 101/I.S.2/A440. Exterior 
side-hinged doors shall comply with Section R609.5. 


Exception: Decorative glazed openings. 


R609.3.1 Comparative analysis. Structural wind load 
design pressures for window and door units different than 
the size tested in accordance with Section R609.3 shall be 
permitted to be different than the design value ofthe tested 
unit where determined in accordance with one of the fol- 
lowing comparative analysis methods: 


1. Structural wind load design pressures for window 
and door units smaller than the size tested in accor- 
dance with Section R609.3 shall be permitted to be 
higher than the design value of the tested unit pro- 
vided such higher pressures are determined by 
accepted engineering analysis. Components of the 
smaller unit shall be the same as those of the tested 
unit. Where such calculated design pressures are 
used, they shall be validated by an additional test of 
the window or door unit having the highest allow- 
able design pressure. 


2. In accordance with WDMA 1.5.11. 


R609.4 Garage doors. Not adopted by the State of Oregon, 
Building Codes Division, as part of the state building code. 


R609.5 Other exterior window and door assemblies. Exte- 
rior windows and door assemblies not included within the 
scope of Section R609.3 shall be tested in accordance with 
ASTM E330. Glass in assemblies covered by this section 
shall comply with Section R308.5. 


R609.6 Windborne debris protection. Not adopted by the 
State of Oregon, Building Codes Division, as part of the state 
building code. 


R609.6.1 Fenestration testing and labeling. Fenestra- 
tion shall be tested by an approved independent labora- 
tory, listed by an approved entity, and bear a /abel 
identifying the manufacturer, performance characteristics 
and an approved inspection agency to indicate compliance 
with the requirements of the following specification(s): 


1. ASTM E1886 and ASTM E1996; or 
2. AAMA 506. 


R609.6.2 Impact protective systems-testing and label- 
ing. /mpact protective systems shall be tested for impact 
resistance by an approved independent laboratory for 
compliance with ASTM E1886 and ASTM E1996. Impact 
protective systems shall be tested for design wind pressure 
by an approved independent laboratory for compliance 
with ASTM E330. Required design wind pressures shall 
be determined in accordance with Table R301.2.1(1), 
adjusted for height and exposure in accordance with Table 
R301.2.1(2) or determined in accordance with ASCE 7. 
For the purposes of this section, design wind pressures 
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determined in accordance with ASCE 7 are permitted to be 
multiplied by 0.6. 


Impact protective systems bear a label identifying the 
manufacturer, performance characteristics and ап 
approved inspection agency. Impact protective systems 
shall have a permanent /abel providing traceability to the 
manufacturer, product designation and performance char- 
acteristics. The permanent /abel shall be acid etched, sand 
blasted, ceramic fired, laser etched, embossed or of a type 
that, once applied, cannot be removed without being 
destroyed. 


R609.7 Anchorage methods. The methods cited in this sec- 
tion apply only to anchorage of window and glass door 
assemblies to the main force-resisting system. 


R609.7.1 Anchoring requirements. Window and glass 
door assemblies shall be anchored in accordance with the 
published manufacturer’s recommendations to achieve the 
design pressure specified. Substitute anchoring systems 
used for substrates not specified by the fenestration manu- 
facturer shall provide equal or greater anchoring perfor- 
mance as demonstrated by accepted engineering practice. 


R609.7.2 Anchorage details. Products shall be anchored 
in accordance with the minimum requirements illustrated 
in Figures R609.7.2(1), R609.7.2(2), R609.7.2(3), 
R609.7.2(4), R609.7.2(5), R609.7.2(6), R609.7.2(7) and 
R609.7.2(8). 


R609.7.2.1 Masonry, concrete or other structural 
substrate. Where the wood shim or buck thickness is 
less than 1'/, inches (38 mm), window and glass door 
assemblies shall be anchored through the jamb, or by 
jamb clip and anchors shall be embedded directly into 
the masonry, concrete or other substantial substrate 
material. Anchors shall adequately transfer load from 
the window or door frame into the rough opening sub- 
strate [see Figures R609.7.2(1) and R609.7.2(2)]. 


Where the wood shim or buck thickness is 17, 
inches (38 mm) or more, the buck is securely fastened 
to the masonry, concrete or other substantial substrate, 
and the buck extends beyond the interior face of the 
window or door frame, window and glass door assem- 
blies shall be anchored through the jamb, or by jamb 
clip, or through the flange to the secured wood buck. 
Anchors shall be embedded into the secured wood buck 
to adequately transfer load from the window or door 
frame assembly [see Figures R609.7.2(3), R609.7.2(4) 
and R609.7.2(5)]. 


R609.7.2.2 Wood or other approved framing mate- 
rial. Where the framing material is wood or other 
approved framing material, window and glass door 
assemblies shall be anchored through the frame, or by 
frame clip, or through the flange. Anchors shall be 
embedded into the frame construction to adequately 
transfer load [see Figures R609.7.2(6), R609.7.2(7) and 
R609.7.2(8)]. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


SHIM OR WOOD BUCK 
THICKNESS 


FIGURE R609.7.2(1) 
THROUGH THE FRAME 


TAPERED 
BUCKS ARE 
NOT ALLOWED 


FIGURE R609.7.2(3) 
THROUGH THE FRAME 
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WALL CONSTRUCTION 


FRAME CLIP 
INSTALLATION 


FIGURE R609.7.2(2) 
FRAME CLIP 


FRAME CLIP 
ET 


FIGURE R609.7.2(4) 
FRAME CLIP 
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WALL CONSTRUCTION 


k Hi 


FIGURE R609.7.2(5) FIGURE R609.7.2(6) 
THROUGH THE FLANGE THROUGH THE FLANGE 
FIGURE R609.7.2(7) FIGURE R609.7.2(8) 
FRAME CLIP THROUGH THE FLANGE A 
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R609.8 Mullions. Mullions shall be tested by an approved 
testing laboratory in accordance with AAMA 450, or be engi- 
neered in accordance with accepted engineering practice. 
Mullions tested as stand-alone units or qualified by engineer- 
ing shall use performance criteria cited in Sections R609.8.1, 
R609.8.2 and R609.8.3. Mullions qualified by an actual test 
of an entire assembly shall comply with Sections R609.8.1 
and R609.8.3. 


R609.8.1 Load transfer. Mullions shall be designed to 
transfer the design pressure loads applied by the window 
and door assemblies to the rough opening substrate. 


R609.8.2 Deflection. Mullions shall be capable of resist- 
ing the design pressure loads applied by the window and 
door assemblies to be supported without deflecting more 
than L/175, where L is the span of the mullion in inches. 


R609.8.3 Structural safety factor. Mullions shall be 
capable of resisting a load of 1.5 times the design pressure 
loads applied by the window and door assemblies to be 
supported without exceeding the appropriate material 
stress levels. If tested by an approved laboratory, the 1.5 
times the design pressure load shall be sustained for 10 
seconds, and the permanent deformation shall not exceed 
0.4 percent of the mullion span after the 1.5 times design 
pressure load is removed. 


SECTION R610 
STRUCTURAL INSULATED 
PANEL WALL CONSTRUCTION 


R610.1 General. Structural insulated panel (SIP) walls shall 
be designed in accordance with the provisions of this section. 
Where the provisions of this section are used to design struc- 
tural insulated panel walls, project drawings, typical details 
and specifications are not required to bear the seal of the 
architect or engineer responsible for design, unless otherwise 
required by the state law of the jurisdiction having authority. 


R610.2 Applicability limits. The provisions of this section 
shall control the construction of exterior structural insulated 
panel walls and interior load-bearing structural insulated panel 
walls for buildings not greater than 60 feet (18 288 mm) in 
length perpendicular to the joist or truss span, not greater than 
40 feet (12 192 mm) in width parallel to the joist or truss span 
and not greater than two stories in height with each wall not 
greater than 10 feet (3048 mm) high. Exterior walls installed in 
accordance with the provisions of this section shall be consid- 
ered as load-bearing walls. Structural insulated panel walls 
constructed in accordance with the provisions of this section 
shall be limited to sites where the basic design wind speed, V, 
is not greater than 155 miles per hour (69 m/s) in Exposure B 
or 140 miles per hour (63 m/s) in Exposure C, the ground snow 
load is not greater than 70 pounds per square foot (3.35 kPa), 
and the seismic design category is A, B or C. 


R610.3 Materials. SIPs shall comply with the requirements of 
ANSI/APA PRS 610.1. 


R610.3.1 Lumber. The minimum lumber framing mate- 
rial used for SIPs prescribed in this document is NLGA 
graded No. 2 Spruce-pine-fir. Substitution of other wood 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


WALL CONSTRUCTION 


species/grades that meet or exceed the mechanical proper- 
ties and specific gravity of No. 2 Spruce-pine-fir shall be 
permitted. 


R610.3.2 SIP screws. Screws used for the erection of SIPs 
as specified in Section R610.5 shall be fabricated from 
steel, shall be provided by the SIP manufacturer and shall 
be sized to penetrate the wood member to which the 
assembly is being attached by not less than 1 inch (25 
mm). The screws shall be corrosion resistant and have a 
minimum shank diameter of 0.188 inch (4.7 mm) and a 
minimum head diameter of 0.620 inch (15.5 mm). 


R610.3.3 Nails. Nails specified in Section R610 shall be 
common or galvanized box unless otherwise stated. 


R610.4 SIP wall panels. SIPs shall comply with Figure 
R610.4 and shall have minimum panel thickness in accor- 
dance with Tables R610.5(1) and R610.5(2) for above-grade 
walls. SIPs shall be identified by grade mark or certificate of 
inspection issued by an approved agency in accordance with 
ANSI/APA PRS 610.1. 


R610.5 Wall construction. Exterior walls of SIP construc- 
tion shall be designed and constructed in accordance with the 
provisions of this section and Tables R610.5(1) and 
R610.5(2) and Figures R610.5(1) through R610.5(5). SIP 
walls shall be fastened to other wood building components in 
accordance with Tables R602.3(1) through R602.3(4). 


Framing shall be attached in accordance with Table 
R602.3(1) unless otherwise provided for in Section R610. 


FACING 


ADHESIVE 


ADHESIVE 


FACING 


% E Кор ДР X 


X XT Де Хау АМ 


FIGURE R610.4 
SIP WALL PANEL 
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R610.5.1 Top plate connection. SIP walls shall be 
capped with a double top plate installed to provide over- 
lapping at corner, intersections and splines in accordance 
with Figure R610.5.1. The double top plates shall be made 
up of a single 2-by (nominal 2-inch) top plate having a 
width equal to the width of the panel core, and shall be 
recessed into the SIP below. Over this top plate a cap plate 
shall be placed. The cap plate width shall match the SIP 
thickness and overlap the facers on both sides of the panel. 
End joints in top plates shall be offset not less than 24 
inches (610 mm). 


R610.5.2 Bottom (sole) plate connection. SIP walls shall 
have full bearing on a sole plate having a width equal to 
the nominal width of the foam core. Where SIP walls are 
supported directly on continuous foundations, the wall 
wood sill plate shall be anchored to the foundation in 
accordance with Figure R610.5.2 and Section R403.1. 


R610.5.3 Panel-to-panel connection. SIPs shall be con- 
nected at vertical in-plane joints in accordance with Figure 
R610.8 or by other approved methods. 


R610.5.4 Corner framing. Corner framing of SIP walls 
shall be constructed in accordance with Figure R610.5.4. 


R610.5.5 Wall bracing. SIP walls shall be braced in 
accordance with Section R602.10. SIP walls shall be con- 
sidered continuous wood structural panel sheathing (brac- 
ing Method CS-WSP) for purposes of computing required 
bracing. SIP walls shall meet the requirements of Section 
R602.10.4.2 except that SIP corners shall be fabricated as 
shown in Figure R610.8. Where SIP walls are used for 
wall bracing, the SIP bottom plate shall be attached to 
wood framing below in accordance with Table R602.3(1). 


R610.5.6 Thermal barrier. SIP walls shall be separated 
from the interior of a building by an approved thermal bar- 
rier in accordance with Section R316.4. 


R610.6 Interior load-bearing walls. Interior /oad-bearing 
walls shall be constructed as specified for exterior walls. 


R610.7 Drilling and notching. The maximum vertical chase 
penetration in SIPs shall have a maximum side dimension of 
2 inches (51 mm) centered in the panel. Vertical chases shall 
have a minimum spacing of 24 inches (610 mm) on center. 
Not more than two horizontal chases shall be permitted in 
each wall panel, one at 14 inches (360 mm) plus or minus 2 
inches (51 mm) from the bottom of the panel and one at 48 
inches (1220 mm) plus or minus 2 inches (51 mm) from the 
bottom edge of the SIP's panel. Additional penetrations are 
permitted where justified by analysis. 


R610.8 Headers. SIP headers shall be designed and con- 
structed in accordance with Table R610.8 and Figure 
R610.5.1. SIP headers shall be continuous sections without 
splines. Headers shall be not less than 117/8 inches (302 mm) 
deep. Headers longer than 4 feet (1219 mm) shall be con- 
structed in accordance with Section R602.7. The strength axis 
of the factors on the header shall be oriented horizontally. 


R610.8.1 Wood structural panel box headers. Wood 
structural panel box headers shall be allowed where SIP 
headers are not applicable. Wood structural panel box 
headers shall be constructed in accordance with Figure 
R602.7.3 and Table R602.7.3. 
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ge TABLE R610.5(1) 
шу MINIMUM THICKNESS FOR SIP WALL SUPPORTING SIP OR LIGHT-FRAME ROOF ONLY (inches)* 
BUILDING WIDTH (ft) 


BASIC DESIGN 

WIND SPEED, 
У Fas SNOW 
LOAD 


(psf) Wall LT TX Bees ah Wall CIT E Йй Wall сист» ый ман | Wall Height feet) | e neci -f | Wall Height (feet) | L == 


5 Tapas [+s as as раја Га as [а [эз Газ Газ [э] 
|: | 45 [145 | «s [45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 55 | 
рю” [из чын ч ESR CSREES м ш аз Гак as 

ВЕН 

МИКС ALA ЕР 92 25 ЕРЕ ЕТ ЕЕЕ 


70, | +s [аза раз pas ИЯ as [45 роз | 45 | 45 [DR] 25 | 35 ра 
ФЕТА ОВ АЗАСЫ КАА ЕУ Ee | as] 9 
ҚОЛЫ СЕС И ы ск ЕЛВЕ | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 mile per hour = 0.447 m/s. 
DR = Design Required. 
a. Design assumptions: 

Maximum deflection criteria: L/240. 

Maximum roof dead load: 10 psf. 

Maximum roof live load: 70 psf. 

Maximum ceiling dead load: 5 psf. 

Maximum ceiling live load: 20 psf. 

Wind loads based on Table R301.2 (2). 

Strength axis of facing material applied vertically. 


e 
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TABLE R610.5(2) 
MINIMUM THICKNESS FOR SIP WALL SUPPORTING SIP OR LIGHT-FRAME ONE STORY AND ROOF ONLY (inches) 


BUILDING WIDTH (ft) 


BASIC DESIGN 
WIND SPEED, 
ene | ewe | | » 


ET as as as [as Газ [Гы [аз [эз [DE [Газ [Газ [DE 

79 [4s [45 [аз [аз [аз [аз [Газ [Газ | 65 Газ Газ | DR | 25 Гез | DR 

ЕСЛИ 45 [AS лл АПИТЕ НА уд Би | DR | pe. pa | DR | DR] 

| 70 | 45 |45 | 65 | 45 | 45 | DR | 45 | DR | DR | DR | DR | DR | DR | DR | DR | 

рле аз ры нн I T C o pti as 45 els pe р] 

lis БЕНЕН ЕЕ partes ter bee beet eet pe tert oe tae 
[45 |65 [AS s | DR 543 | DR | DR | А5 | DR | DR | pR | DR | DR | 

rapa [as Poe ba fe oe Poe Poe Loe oe Poe De Be oe 
Кана а 


| 45 | DR | 3 [4$ | DR | 45 | 6) | DR | 45 | DR | DR | DR | DR | DR | 
[45 | DR 45 | DR | DR 45 DR | DR | DR | DR | DR | DR | DR | DR | 
| о | 45 DR | ра | 43 | DR | DR (Би | DE | DR | DR | DR | DR | DR | DR | DR | 


25 каз | DR JDR |AS UR DE Кои | DE (ере | pa | pR | pR | pe | DR | DR 
Hos Poe fe oe Poe be [ae poe Por [oe poe bee [oe Poe Po 
| по | DR | DR | pR | ри [IDR та | ра | pa | ри | DR | DR | DR | DR | DR | DR | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | pound per square foot = 0.0479 kPa, 1 mile per hour = 0.447 m/s. 
DR = Design Required. 
a. Design assumptions: 
Maximum deflection criteria: 1/240. 
Maximum roof dead load: 10 psf. 
Maximum roof live load: 70 psf. 
Maximum ceiling dead load: 5 psf. 
Maximum ceiling live load: 20 psf. 
Maximum second-floor dead load: 10 psf. 
Maximum second-floor live load: 30 psf. 
Maximum second-floor dead load from walls: 10 psf. 
Maximum first-floor dead load: 10 psf. 
Maximum first-floor live load: 40 psf. 
Wind loads based on Table R301.2 (2). 
Strength axis of facing material applied vertically. 
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For SI: 1 foot = 304.8 mm. 


SEE FIGURE 


WALL CONSTRUCTION 


SIP OR LIGHT 
FRAME ROOF 


R610.5(3) 


FIRST STORY WALL 
HEIGHT 10 FT MAXIMUM 


SEE 
FIGURE FOUNDATION 
R610.5.2 EX. x OR SLAB 


Note: Figure illustrates SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2), as appropriate. 


For SI: 1 foot = 304.8 mm. 


Note: Figure illustrates SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2), as appropriate. 


FIGURE R610.5(1) 
MAXIMUM ALLOWABLE HEIGHT OF SIP WALLS 


SIP OR LIGHT 
FRAME ROOF 


SEE FIGURE 
R610.5(3) 


SECOND STORY WALL 
HEIGHT 10 FT. MAXIMUM 


SIP OR LIGHT 
SIP OR LIGHT FRAME FLOOR 


FRAME WALL 


== AR MD FIRST STORY WALL 
R610.5(5) HEIGHT 10 FT MAXIMUM 
MEN FOUNDATION 
SEE FIGURE ^^ WALL OR SLAB 
R610.5.2 


FIGURE R610.5(2) 
MAXIMUM ALLOWABLE HEIGHT OF SIP WALLS 
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ROOF SHEATHING 


WOOD ROOF TRUSS OR 
CONVENTIONAL RAFTER AND 


CEILING JOIST CAP/TOP PLATE 


CONNECTION 16d 


SOLID BLOCKING COMMON NAILS AT 


ATTACH PER CODE 16 IN. O.C. 
CAP PLATE 
TOP PLATE 
CONTINUOUS SEALANT 8d COMMON NAILS AT 
EACH SIDE OF FRAMING 6 IN. O.C. EACH SIDE 


AS RECOMMENDED BY 


MANUFACTURER CONTINUOUS 


SEALANT 


SIP WALL PANEL 


For SI: 1 inch = 25.4 mm. 
Note: Figure illustrates SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2), as appropriate. 


FIGURE R610.5(3) 
TRUSSED ROOF TO TOP PLATE CONNECTION 


SOLE PLATE CONNECTION IN 
ACCORDANCE WITH TABLE 
R602.3(1) 


CONTINUOUS SEALANT 
EACH SIDE 


FLOOR SHEATING AND 
FRAMING IN ACCORDANCE 
WITH SECTION R502 


2x SOLE PLATE 
MATCHING THE SIP 
CORE THICKNESS 


8d COMMON NAILS AT 6 
IN. O.C. EACH SIDE 


RIM BOARD 
FLOOR JOIST 
CAP PLATE 


8d NAILS AT 6 IN. 
O.C. EACH SIDE 
INSULATION 


CONTINUOUS SEALANT 
EACH SIDE 
TOP PLATE 


SIP WALL 


For SI: 1 inch = 25.4 mm. 
Note: Figure illustrates SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2), as appropriate. 


FIGURE R610.5(4) 
SIP WALL-TO-WALL PLATFORM FRAME CONNECTION 
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SIP WALL 


SOLE PLATE CONNECTION IN 
ACCORDANCE WITH TABLE 
R602.3(1) 


CONTINUOUS SEALANT 
EACH SIDE FLOOR SHEATHING AND 
2x SOLE PLATE FRAMING IN ACCORDANCE 
WITH SECTION R502 


8d COMMON NAILS AT 6 
IN. O.C. EACH SIDE 


CAP PLATE 
TOP PLATE 


8d COMMON NAILS AT 6 
IN. O.C. EACH SIDE 


FLOOR JOIST 


CONTINUOUS SEALANT 
EACH SIDE 


SIP WALL 


For SI: 1 inch = 25.4 mm. 
Note: Figure illustrates SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2), as appropriate. 


FIGURE R610.5(5) 
SIP WALL-TO-WALL HANGING FLOOR FRAME CONNECTION 
(I-Joist floor shown for Illustration only) 


CAP PLATE 


TOP PLATE 


2x TOP PLATE 
RECESSED INTO 
SIP CORE, WIDTH 
EQUAL TO SIP 
CORE WIDTH 


2x KING STUDS 
RECESSED INTO THE 
SIP CORE, WIDTH 
EQUAL TO SIP CORE 
WIDTH 


x TOP PLATE RECESSED 
INTO LOWER SIP 


2x JACK STUDS RECESSED 
INTO THE SIP CORE, WIDTH 
EQUAL TO SIP CORE WIDTH 


For SI: 1 inch = 25.4 mm. 
Notes: 


1. Top plates shall be continuous over header. 
2. Lower 2x top plate shall have a width equal to the SIP core width and shall be recessed into the top edge of the panel. Cap plate shall be placed over the 


recessed top plate and shall have a width equal to the SIPs width. 
3. SIP facing surfaces shall be nailed to framing and cripples with 8d common or galvanized box nails spaced 6 inches on center. 


FIGURE R610.5.1 = 
SIP WALL FRAMING CONFIGURATION 
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CONTINUOUS 
SEALANT EACH 
SIDE 
2x SOLE PLATE 
MATCHING THE SIP 
CORE THICKNESS 


8d COMMON 
NAILS AT 6 IN. ise 
O.C. EACH SIDE И 
атра | = || 
BETWEEN SIP AND 


FOUNDATION 


CONCRETE OR 
MASONRY 
FOUNDATION 


WALL OR SLAB FOUNDATION ANCHORAGE 


PER SECTION R403.1.6 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R610.5.2 
SIP WALL TO CONCRETE SLAB FOR FOUNDATION WALL ATTACHMENT 


8d NAILS AT 6 IN. O.C. EACH SIDE 


айы FACING 


CONTINUOUS SEALANT 
EACH SIDE 


SIP SCREW AT 24 IN. 
O.C. 
CORE 
CONTINUOUS SEALANT | ат "ива 
EACH SIDE 


For SI: 1 inch = 25.4 mm. A 


FIGURE R610.5.4 
SIP CORNER FRAMING DETAIL 
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R610.3.2 "fe IN, CONTINUOUS SEALANT 


FACING MATERIAL IN 
ACCORDANCE WITH EXPANSION GAP 
EACH SIDE EACH PANEL 


SURFACE SPLINES 3 IN. MINIMUM 
WIDTH STRIP. SAME AS FACING 
MATERIAL 


8d NAIL AT 6 IN. O.C. EACH 
SIDE OF SIP 
SURFACE SPLINE 
FACING MATERIAL IN 
ACCORDANCE WITH УЕР 
R610.3.2 duy. 


BLOCK SPLINE 


CONTINUOUS 
SEALANT 


8d NAIL AT 6 IN. O.C. EACH 
SIDE OF SIP BLOCK SPLINE 


8d NAIL AT 6 IN. O.C. EACH 
SIDE OF SIP 


For SI: 1 inch = 25.4 mm. 


FIGURE R610.8 
TYPICAL SIP WALL PANEL-TO-PANEL CONNECTION DETAILS 


TABLE R610.8 
MAXIMUM SPANS FOR 117,-ІМСН OR DEEPER SIP HEADERS (feet)? © 


BUILDING^ 
LOAD CONDITION SNOW LOAD (psf) width (feet) 


Supporting roof only 


Supporting roof and one-story 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
DR = Design Required. 
a. Design assumptions: 

Maximum deflection criterion: L/240. 

Maximum roof dead load: 10 psf. 

Maximum ceiling load: 5 psf. 

Maximum ceiling live load: 20 psf 

Maximum second-floor live load: 30 psf. 

Maximum second-floor dead load: 10 psf. 

Maximum second-floor dead load from walls: 10 psf. 

Maximum first floor dead load: 10 psf. 

Wind loads based on Table R301.2(2). 

Strength axis of facing material applied horizontally. 
b. Building width is in the direction of horizontal framing members supported by the header. 
c. The table provides for roof slopes between 3:12 and 12:12. 
d. The maximum roof overhang is 24 inches (610 mm). 
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WALL COVERING 


SECTION R701 
GENERAL 


R701.1 Application. The provisions of this chapter shall 
control the design and construction of the interior and exte- 
rior wall covering for buildings. 


R701.2 Installation. Products sensitive to adverse weather 
shall not be installed until adequate weather protection for the 
installation is provided. Exterior sheathing shall be dry before 
applying exterior cover. 


SECTION R702 
INTERIOR COVERING 


R702.1 General. Interior coverings or wall finishes shall be 
installed in accordance with this chapter and Table R702.1(1), 
Table R702.1(2), Table R702.1(3) and Table R702.3.5. Inte- 
rior masonry veneer shall comply with the requirements of 
Section R703.7.1 for support and Section R703.7.4 for 
anchorage, except an airspace is not required. Interior finishes 
and materials shall conform to the flame spread and smoke- 
development requirements of Section R302.9. 


R702.2 Interior plaster. 


R702.2.1 Gypsum plaster. Gypsum plaster materials 
shall conform to ASTM C5, C22, C28, C35, C59, C61, 
C587, C631, C847, C933, C1032 and C1047, and shall be 
installed or applied in compliance with ASTM C841, 
C842 and C843. Gypsum lath or gypsum base for veneer 
plaster shall conform to ASTM C1396 and shall be 


installed in compliance with ASTM C844. Plaster shall be | 
not less than three coats where applied over metal lath and 
not less than two coats where applied over other bases per- 
mitted by this section, except that veneer plaster shall be 
applied in one coat not to exceed ?/,, inch (4.76 mm) thick- 
ness, provided the total thickness is in accordance with 
Table R702.1(1). 


R702.2.2 Cement plaster. Cement plaster materials shall 
conform to ASTM C91 (Type M, S or N), C150 (Types I, 
II and III), C595 [Types IP, I (PM), IS and I (SM), C847, 
C897, C933, C1032, C1047 and C1328, and shall be 
installed or applied in compliance with ASTM C926 and 
C1063. Gypsum lath shall conform to ASTM C1396, Plas- 
ter shall be not less than three coats where applied over 
metal lath and not less than two coats where applied over 
other bases permitted by this section. 


R702.2.2.1 Application. Each coat shall be kept in a 
moist condition for not less than 24 hours prior to appli- 
cation of the next coat. 


Exception: Applications installed in accordance 
with ASTM C926. 


R702.2.2.2 Curing. The finish coat for two-coat cement 
plaster shall not be applied sooner than 48 hours after 
application of the first coat. For three-coat cement plas- 
ter, the second coat shall not be applied sooner than 24 
hours after application of the first coat. The finish coat 
for three-coat cement plaster shall not be applied sooner 
than 48 hours after application of the second coat. 


TABLE R702.1(1) 
THICKNESS OF PLASTER 


PLASTER BASE 


Expanded metal lath 


с 


Monolithic concrete walls"? 
Monolithic concrete ceilings? 
Gypsum veneer base® 


Gypsum sheathing® 


<@ = 
5151 = 
ӘНЕ = 
ЗЕ 
£e 
JE 
— | о 
[^2] 


For SI: 1 inch = 25.4 mm. 


FINISHED THICKNESS OF PLASTER FROM FACE OF LATH, MASONRY, CONCRETE (inches) 


Gypsum Plaster 
5/,, minimum" 
5/,, minimum* 
'/,, minimum 
!/,, minimum 


5/,, maximum 


?/, maximum? 


1/ в minimum 


Cement Plaster 


5/,, minimum" 


3/ minimum (interior) 
7, minimum (exterior)? 


37, minimum (interior) 
(иа 


3/ minimum (interior)? 
7, minimum (exterior)? 


. Where measured from back plane of expanded metal lath, exclusive of ribs, ог self-furring lath, plaster thickness shall be */, inch minimum. 


. Where measured from face of support or backing. 


. Because masonry and concrete surfaces vary in plane, thickness of plaster need not be uniform. 


. Approved acoustical plaster shall be permitted to be applied directly to concrete or over base coat plaster, beyond the maximum plaster thickness shown. 


Attachment shall be in accordance with Table R702.3.5. 


. Where gypsum board is used as a base for cement plaster, a water-resistive barrier complying with Section R703.2 shall be provided. 


а 
Б 
c 
d. Where applied over a liquid bonding agent, finish coat shall be permitted to be applied directly to concrete surface. 
e 
£ 
g 
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TABLE R702.1(2) 
GYPSUM PLASTER PROPORTIONS* 


MAXIMUM VOLUME AGGREGATE PER 100 POUNDS NEAT PLASTER? 
COAT PLASTER BASE OR LATH (cubic feet) 


| Патріоове Зап" | Loose | Патріоове Зап" | Perlite or Vermiculite* 
Two-coat work 
ари ти ШЕЕ ТЫР IOONBEE ПИН 


pues ee SN зен и ovv] ст трње TU 


For SI: 1 inch = 25.4 mm, 1 cubic foot = 0.0283 m°, 1 pound = 0.454 kg. 

a. Wood-fibered gypsum plaster shall be mixed in the proportions of 100 pounds of gypsum to not more than 1 cubic foot of sand where applied on masonry or 
concrete. 

b. Where determining the amount of aggregate in set plaster, a tolerance of 10 percent shall be allowed. 

c. Combinations of sand and lightweight aggregate shall be permitted to be used, provided the volume and weight relationship of the combined aggregate to 
gypsum plaster is maintained. 

d. If used for both first and second coats, the volume of aggregate shall be permitted to be 2.5 cubic feet. 

e. Where plaster is 1 inch or more in total thickness, the proportions for the second coat may be increased to 3 cubic feet. 


TABLE R702.1(3) 
CEMENT PLASTER PROPORTIONS, PARTS BY VOLUME 


CEMENTITIOUS MATERIALS 


Portland Cement VOLUME OF 


CEMENT Type S Эга; AGGREGATE PER 
STER Blended Hydraulic SUM OF SEPARATE 
PLASTE Cement Type IP, Plastic Masonry Cement VOLUMES OF 


TYPE 1 (S « 70), IL, or Cement Type M, 5 or N CEMENTITIOUS 
IT (S « 70); or Hydraulic MATERIALS? 
Cement Type GU, HE, 


Portland or 
blended 


MS, HS or MH 


- А ај Т 


= es 

ERR ee re eee 

БЕСІ сената | 
blended 

То | — (еее со | 

Е от == = 

NES uon 
blended 

Eee | ыл с 

Ex | -. e — 


For SI: 1 inch = 25.4 mm, 1 pound = 0.454 kg. 
a. Lime by volume of 0 to ?/, shall be used where the plaster will be placed over low-absorption surfaces such as dense clay tile or brick. 
b. The same or greater sand proportion shall be used in the second coat than used in the first coat. 


R702.2.3 Support. Support spacing for gypsum or metal R702.3 Gypsum board and gypsum panel products. 
lath on walls or ceilings shall not exceed 16 inches (406 R702.3.1 Materials. Gypsum board and gypsum panel 


3r s : . 
m) for J Inch ick (9.5 mm) or 24 inches (610 mm) for product materials and accessories shall conform to ASTM 
/,-inch-thick (12.7 mm) plain gypsum lath. Gypsum lath C22, C475, C514, C1002, C1047, C1177, C1178, C1278, 


ЧИШ Seed at right angles to support Шиши with C1396, C1658 or C1766 and shall be installed in accor- | 


end joints in adjacent courses staggered by not less than 


š dance with the provisions of this section. Adhesives for the 
one framing space. 


installation of gypsum board and gypsum panel products 
shall conform to ASTM C557. 
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R702.3.1.1 Adhesives. Expandable foam adhesives for 
the installation of gypsum board and gypsum panel 
products shall conform to ASTM D6464. Other adhe- 
sives for the installation of gypsum board and gypsum 
panel products shall conform to ASTM C557. Supports 
and fasteners used to attach gypsum board and gypsum 
panel products shall comply with Table R702.3.5 or 
other approved method. 


R702.3.2 Wood framing. Wood framing supporting gyp- 
sum board and gypsum panel products shall be not less than 
2 inches (51 mm) nominal thickness in the least dimension 
except that wood furring strips not less than 1-іпеһ by 2- 
inch (25 mm by 51 mm) nominal dimension shall be per- 
mitted to be used over solid backing or framing spaced not 
more than 24 inches (610 mm) on center. 


R702.3.3 Cold-formed steel framing. Cold-formed steel 
framing supporting gypsum board and gypsum panel prod- 
ucts shall be not less than 1"/, inches (32 mm) wide in the 
least dimension. Nonbearing cold-formed steel framing 
shall comply with AISI S220. Load-bearing cold-formed 
steel framing shall comply with AISI S240. 


R702.3.4 Insulating concrete form walls. Foam plastics 
for insulating concrete form walls constructed in accor- 
dance with Sections R404.1.2 and R608 on the interior of 
habitable spaces shall be protected in accordance with 
Section R316.4. Use of adhesives in conjunction with 
mechanical fasteners is permitted. Adhesives used for 
interior and exterior finishes shall be compatible with the 
insulating form materials. 


R702.3.5 Application. Supports and fasteners used to 
attach gypsum board and gypsum panel products shall com- 
ply with Table R702.3.5. Gypsum sheathing shall be 
attached to exterior walls in accordance with Table 
R602.3(1). Gypsum board and gypsum panel products shall 
be applied at right angles or parallel to framing members. 
All edges and ends of gypsum board and gypsum panel 
products shall occur on the framing members, except those 
edges and ends that are perpendicular to the framing mem- 
bers. Interior gypsum board shall not be installed where it is 
directly exposed to the weather or to water. 


R702.3.5.1 Screw fastening. Screws for attaching gyp- 
sum board and gypsum panel products to wood framing 
shall be Type W or Type S in accordance with ASTM 
C1002 and shall penetrate the wood not less than °/, inch 
(15.9 mm). Gypsum board and gypsum panel products 
shall be attached to cold-formed steel framing with min- 
imum No. 6 screws. Screws for attaching gypsum board 
and gypsum panel products to cold-formed steel framing 
less than 0.033 inch (1 mm) thick shall be Type S in 
accordance with ASTM C1002 or bugle head style in 
accordance with ASTM C1513 and shall penetrate the 
steel not less than */, inch (9.5 mm). Screws for attaching 
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gypsum board and gypsum panel products to cold- 
formed steel framing 0.033 inch to 0.112 inch (1 mm to 
3 mm) thick shall be in accordance with ASTM C954 or 
bugle head style in accordance with ASTM С1513. 
Screws for attaching gypsum board and gypsum panel 
products to structural insulated panels shall penetrate the 
wood structural panel facing not less than "/,, inch (11.1 
mm). 
R702.3.6 Horizontal gypsum board diaphragm ceilings. 
Gypsum board and gypsum panel products shall be permit- 
ted on wood joists to create a horizontal diaphragm in 
accordance with Table R702.3.6. Gypsum board and gyp- 
sum panel products shall be installed perpendicular to ceil- 
ing framing members. End joints of adjacent courses of 
board and panels shall not occur on the same joist. The 
maximum allowable diaphragm proportions shall be 1'/,:1 
between shear resisting elements. Rotation or cantilever 
conditions shall not be permitted. Gypsum board or gyp- 
sum panel products shall not be used in diaphragm ceilings 
to resist lateral forces imposed by masonry or concrete con- 
struction. Perimeter edges shall be blocked using wood 
members not less than 2-inch by 6-inch (51 mm by 152 
mm) nominal dimension. Blocking material shall be 
installed flat over the top plate of the wall to provide a nail- 
ing surface not less than 2 inches (51 mm) in width for the 
attachment of the gypsum board or gypsum panel product. 


R702.3.7 Water-resistant gypsum backing board. Gyp- 
sum board used as the base or backer for adhesive applica- 
tion of ceramic tile or other required nonabsorbent finish 
material shall conform to ASTM C1178, C1278 or C1396. 
Use of water-resistant gypsum backing board shall be per- 
mitted on ceilings. Water-resistant gypsum board shall not 
be installed over a Class I or П vapor retarder in a shower or 
tub compartment. Cut or exposed edges, including those at 
wall intersections, shall be sealed as recommended by the 
manufacturer. 


R702.3.7.1 Limitations. Water-resistant gypsum back- 
ing board shall not be used where there will be direct 
exposure to water, or in areas subject to continuous 
high humidity. 


R702.4 Ceramic tile. 


R702.4.1 General. Ceramic tile surfaces shall be installed 
in accordance with ANSI А108.1, А108.4, A108.5, 
A108.6, A108.11, A118.1, A118.3, A136.1 and A137.1. 
R702.4.2 Backer boards. Materials used as backers for 
wall tile in tub and shower areas and wall panels in shower 
areas shall be of materials listed in Table R702.4.2, and 
installed in accordance with the manufacturer's recom- 
mendations. 
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TABLE В702.3.5 
MINIMUM THICKNESS AND APPLICATION OF GYPSUM BOARD AND GYPSUM PANEL PRODUCTS 


THICKNESS OF MAXIMUM SPACING OF 
ORIENTATION OF | MAXIMUM 
GYPSUM GYPSUM BOARD OR | SPACING ОҒ | FASTENERS (inches) 


BOARD OR APPLICATION GYPSUM PANEL FRAMING SIZE OF NAILS FOR APPLICATION 
GYPSUM PANEL PRODUCTS TO MEMBERS TO WOOD FRAMING 
PRODUCTS Screws? 
FRAMING (inches o.c.) 


(inches) 
Application without adhesive 


Ceiling? Perpendicular ро ~ |. | БЕС 13 gage, 1'/,” long, /,," head; 0.098" diameter, 
А d ra 1 p long, annular-ringed; or 4d cooler nail, 

BEN Either direction 13 gage, 17/," long, '?/,," head; 0.098" diameter, 

T g 5 8 8, гы а > 

7 Perpendicular БЕ тајне LA ny, пива MD ы кыы МЧ 
ç ‚ 1, long, '*/,,” head; or gypsum 
| Wal | Either direction | 4 | 8 | 12  |boardnail 0.086" diameter, 1 7" long, °/,” 


EUM. gage, 1°/,” long, !%/,,” head; 0.098" diameter, 


Ceili Eith Е Е 
Te MTM сна pure: " long, annular-ringed; 6d cooler nail, 0.092” 


diameter, 1/26 жы, 7,” head; ог ре board 


ро AM 1’/,” long 6d coated nails or equivalent drywall 
garage ceiling š Е 
Perpendicular screws. Screws shall comply with Section 
beneath 
R702.3.5.1 
habitable rooms 


ШЕТЕН | Either direction | 24 | 8 | | n [13 gage, 1°/,” long, !%/,,” head; 0.098" diameter, 

1°/,” long, annular-ringed; 6d cooler пай, 0.092” 

diameter, 17/,” long, "/,“ head; or gypsum board 

те; ПЕРЕ nail, 0.0915" diameter, VA" long, e head. 


Application with adhesive 


Perpendicular | 16 | 16 | 16 |Same as above for ⁄ gypsum board and gyp- 
š Ip and gypsum panel products, respectively. 
[wa D aedem | n || а 
5. 1/ 
Two Perpendicular NNNM | 16  |Base ply nailed as above for '/,” gypsum board 


ЈЕ ћи sum panel products; face ply installed 


For SI: 1 inch = 25.4 mm. 

a. For application without adhesive, а pair of nails spaced not less than 2 inches apart or more than 2!/, inches apart shall be permitted to be used with the pair of 
nails spaced 12 inches on center. 

b. Screws shall be in accordance with Section R702.3.5.1. Screws for attaching gypsum board or gypsum panel products to structural insulated panels shall 
penetrate the wood structural panel facing not less than "/,, inch. 

c. Where cold-formed steel framing is used with а clinching design to receive nails by two edges of metal, the nails shall be not less than °/, inch longer than the 
gypsum board or gypsum panel product thickness and shall have ringed shanks. Where the cold-formed steel framing has a nailing groove formed to receive 
the nails, the nails shall have barbed shanks or be 54, 13'/, gage, 1°/, inches long, '*/,,-inch head for '/,-inch gypsum board or gypsum panel product; and 6d, 
13 gage, 17/, inches long, '*/,,-inch head for */,-inch gypsum board or gypsum panel product. 

d. Three-eighths-inch-thick single-ply gypsum board or gypsum panel product shall not be used on a ceiling where a water-based textured finish is to be applied, 
or where it will be required to support insulation above a ceiling. On ceiling applications to receive a water-based texture material, either hand or spray 
applied, the gypsum board or gypsum panel product shall be applied perpendicular to framing. Where applying a water-based texture material, the minimum 
gypsum board thickness shall be increased from ?/, inch to У, inch for 16-inch on center framing, and from '/, inch to 7, inch for 24-inch on center framing or 
'/,-inch sag-resistant gypsum ceiling board shall be used. 
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TABLE R702.3.6 
SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAMED GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES 


Gypsum board 
or gypsum panel product 


For SI: 1 inch = 25.4 mm, 1 pound per linear foot = 1.488 kg/m. 


MATERIAL THICKNESS OF SPACING OF FRAMING SHEAR VALUE?” MINIMUM 
MATERIAL (min.) (inch) | MEMBERS (max.) (inch) (plf of ceiling) FASTENER SIZE* У 
5d cooler or wallboard nail; 
га 16 o.c. 1°/,-inch long; 0.086-inch shank; 
5j "inch head 
Gypsum board 1 


5d cooler or wallboard nail; 
1°/,-inch long; 0.086-inch shank; 
15/ "inch head 


a. Values are not cumulative with other horizontal diaphragm values and are for short-term loading caused by wind or seismic loading. Values shall be reduced 


25 percent for normal loading. 


b. Values shall be reduced 50 percent in Seismic Design Categories D,, D,, D, and E. 


c. 1'/,-inch, No. 6 Туре S ог W screws shall be permitted to be substituted for the listed nails. 
d. Fasteners shall be spaced not more than 7 inches on center at all supports, including perimeter blocking, and not less than У, inch from the edges and ends of 


the gypsum board. 


TABLE R702.4.2 
BACKER BOARD MATERIALS 


Glass mat gypsum backing panel ASTM С1178 
Fiber-reinforced gypsum panels ASTM C1278 


Nonasbestos fiber-cement backer ASTM С1288 
board or ISO 8336, Category C 
ASTM C1325 


Nonasbestos fiber mat-reinforced 
cementitious backer units 

R702.5 Other finishes. Wood veneer paneling and hardboard 
paneling shall be placed on wood or cold-formed steel framing 
spaced not more than 16 inches (406 mm) on center. Wood 
veneer and hard board paneling less than '/,-inch (6 mm) nom- 
inal thickness shall not have less than a */,-inch (10 mm) gyp- 
sum board or gypsum panel product backer. Wood veneer 
paneling not less than '/,-inch (6 mm) nominal thickness shall 
conform to ANSI/HPVA HP-1. Hardboard paneling shall con- 
form to CPA/ANSI A135.5. 


R702.6 Wood shakes and shingles. Wood shakes and shingles 
shall conform to CSSB Grading Rules for Wood Shakes and 
Shingles and shall be permitted to be installed directly to the 
studs with maximum 24 inches (610 mm) on-center spacing. 


R702.6.1 Attachment. Nails, staples or glue are permitted 
for attaching shakes or shingles to the wall, and attach- 
ment of the shakes or shingles directly to the surface shall 
be permitted provided the fasteners are appropriate for the 
type of wall surface material. Where nails or staples are 
used, two fasteners shall be provided and shall be placed 
so that they are covered by the course above. 


R702.6.2 Furring strips. Where furring strips are used, 
they shall be 1 inch by 2 inches or 1 inch by 3 inches (25 mm 
by 51 mm or 25 mm by 76 mm), spaced a distance on center 
equal to the desired exposure, and shall be attached to the 
wall by nailing through other wall material into the studs. 


SECTION R703 
EXTERIOR COVERING 


R703.1 General. Exterior walls shall provide the building with 
a weather-resistant exterior wall envelope. The exterior wall 
envelope shall include flashing as described in Section R703.4. 


Exception: Log walls designed and constructed in accor- 
dance with the provisions of ICC 400. 
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R703.1.1 Exterior wall envelope. The exterior wall enve- 
lope shall be installed in a manner such that water entering 
the assembly can drain to the exterior. The envelope shall 
consist of: an exterior veneer and a water-resistant barrier 
as required by Section R703.2; a space not less than '/, inch 
(3 mm) between the water-resistive barrier and the exterior 
veneer; and integrated flashings as required by Section 
R703.4. The required space shall be formed by the use of 
any noncorrosive furring strip, drainage mat or drainage 
board. The envelope shall provide proper integration of 
flashings with the water-resistive barrier, the drainage 
space provided and the exterior veneer or wall covering. 
These components combined shall provide a means of 
draining water entering the assembly to the exterior. 


Exceptions: 


1. A space is not required where the exterior wall cov- 
ering is installed over a water-resistive barrier com- 
plying with Section R703.2 that is manufactured in 
a manner to enhance drainage and meets the 75- 
percent drainage efficiency requirement of ASTM 
E2273 or other recognized national standard. 


2. A space is not required where window sills are 
equipped with pan flashings that drain to the 
exterior surface of the wall covering in a through- 
wall fashion. АП pan flashings shall be detailed 
within the construction documents and shall be of 
either a self-adhering membrane complying with 
AAMA 711 or of an approved corrosion-resistant 
material or a combination thereof. Self-adhering 
membranes extending to the exterior surface of 
the wall covering shall be concealed with trims or 
other measures to protect from sunlight. 


3. A space is not required for detached accessory 
structures. 

4. A space is not required for additions, alterations or 
repairs where the new exterior wall covering is all 
of the following: 

4.1. Matching the existing exterior wall cover- 
ing. 

4.2. Installed in the same plane as the existing 
wall covering without a change in direc- 
tion or use of a control joint. 
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4.3. Installed over a water-resistive barrier 
complying with Section R703.2. 


5. The requirements of Section R703.1.1 shall not be 
required over concrete or masonry walls designed 
in accordance with Chapter 6 and flashed in accor- 
dance with Section R703.4 or R703.8. 


6. Compliance with the requirements for a means of 
drainage, and the requirements of Sections R703.2 
and R703.4, shall not be required for an exterior 
wall envelope that has been demonstrated to resist 
wind-driven rain through testing of the exterior 
wall envelope assembly, including joints, trim, 
exterior covering, penetrations, window and door 
openings and intersections with dissimilar materi- 
als, in accordance with ASTM E331 under the fol- 
lowing conditions: 


6.1. Exterior wall envelope test assemblies 
shall include at least one opening, one con- 
trol joint, one wall/eave interface and one 
wall sill. All tested openings and penetra- 
tions shall be representative of the 
intended end-use configuration. 


6.2. Exterior wall envelope test assemblies 
shall be at least 4 feet by 8 feet (1219 mm 


by 2438 mm) in size. 


Exterior wall assemblies shall be tested at 
a minimum differential pressure of 6.24 
pounds per square foot (299 Pa). 


6.3. 


6.4. Exterior wall envelope assemblies shall 
be subjected to the minimum test expo- 


sure for a minimum of 2 hours. 


The exterior wall envelope design shall be con- 
sidered to resist wind-driven rain where the 
results of testing indicate that water did not pene- 
trate control joints in the exterior wall envelope, 
joints at the perimeter of openings penetration or 
intersections of terminations with dissimilar 
materials. 


R703.1.2 Wind resistance. Wall coverings, backing 
materials and their attachments shall be capable of resist- 
ing wind loads in accordance with Tables R301.2.1(1) 
and R301.2.1(2). Wind-pressure resistance of the siding, 
soffit and backing materials shall be determined by 
ASTM E330 or other applicable standard test methods. 
Where wind-pressure resistance is determined by design 
analysis, data from approved design standards and analy- 
sis conforming to generally accepted engineering prac- 
tice shall be used to evaluate the siding, soffit and 
backing material and its fastening. All applicable failure 
modes including bending rupture of siding, fastener 
withdrawal and fastener head pull-through shall be con- 
sidered in the testing or design analysis. Where the wall 
covering, soffit and backing material resist wind load as 
an assembly, use of the design capacity of the assembly 
shall be permitted. 


360 


R703.2 Water-resistive barrier. One layer of No. 15 
asphalt felt, free from holes and breaks, complying with 
ASTM D226 for Type 1 felt or other approved water-resis- 
tive barrier shall be applied over studs or sheathing of all 
exterior walls. No.15 asphalt felt shall be applied horizon- 
tally, with the upper layer lapped over the lower layer not 
less than 2 inches (51 mm). Where joints occur, felt shall be 
lapped not less than 6 inches (152 mm). Other approved 
materials shall be installed in accordance with the water- 
resistive barrier manufacturer's installation instructions. 
The No. 15 asphalt felt or other approved water-resistive 
barrier material shall be continuous to the top of walls and 
terminated at penetrations and building appendages in a 
manner to meet the requirements of the exterior wall enve- 
lope as described in Section R703.1. 


R703.3 Wall covering nominal thickness and attach- 
ments. The nominal thickness and attachment of exterior 
wall coverings shall be in accordance with Table R703.3(1), 
the wall covering material requirements of this section, and 
the wall covering manufacturer's installation instructions. 
Cladding attachment over foam sheathing shall comply with 
the additional requirements and limitations of Sections 
R703.15 through R703.17. Nominal material thicknesses in 
Table R703.3(1) are based on a maximum stud spacing of 
16 inches (406 mm) on center. Where specified by the sid- 
ing manufacturer's instructions and supported by a test 
report or other documentation, attachment to studs with 
greater spacing is permitted. Fasteners for exterior wall cov- 
erings attached to wood framing shall be in accordance with 
Section R703.3.2 and Table R703.3(1). Exterior wall cover- 
ings shall be attached to cold-formed steel light frame con- 
struction in accordance with the cladding manufacturer 5 
installation instructions, the requirements of Table 
R703.3(1) using screw fasteners substituted for the nails 
specified in accordance with Table R703.3(2), or an 
approved design. 
TABLE R703.3(2) 
SCREW FASTENER SUBSTITUTION FOR 


SIDING ATTACHMENT TO COLD-FORMED STEEL 
LIGHT FRAME CONSTRUCTION^* ° © 4 e 


NAIL DIAMETER MINIMUM SCREW 

PER TABLE R703.3(1) FASTENER SIZE 
0.099" No. 6 
0297 No. 7 


0.120" No. 8 


For SI: 1 inch = 25.4 mm 


a. Screws shall comply with ASTM C1513 and shall penetrate a minimum 
of three threads through minimum 33 mil (20 gage) cold-formed steel 
frame construction. 

b. Screw head diameter shall be not less than the nail head diameter required 
by Table R703.3(1). 

c. Number and spacing of screw fasteners shall comply with Table 
R703.3(1). 

d. Pan head, hex washer head, modified truss head or other screw head types 
with a flat attachment surface under the head shall be used for vinyl siding 
attachment. 

e. Aluminum siding shall not be fastened directly to cold-formed steel light 
frame construction. 
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TABLE R703.3(1) 
SIDING MINIMUM ATTACHMENT AND MINIMUM THICKNESS 
TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS 
NOMINAL Wood or wood 
SIDING MATERIAL THICKNESS structural Fiberboard Gypsum Foam plastic 
(inches) panel sheathing sheathing sheathing 
sheathing into stud into stud into stud' 
into stud 


Anchored veneer: brick, Section 
concrete, masonry or stone 2 R Section R703.8 
(see Section R703.8) 4 
Adhered veneer: Section 
concrete, stone or masonry R703.12 Section R703.12 
(see Section R703.12) З 
pe 5) Section | 6d common | 6d common | 6d common | 6d common ти ba "e 
16 „ и и ГС ” и" " (А 2 
R703.10.1) R703.10.1 |(2" х 0.113^)| (2" x 0.113^)|(2" х 0.113”)|(2” x 0.113“) 0.099") inter. sup. 


6d common 


Number or 
spacing of 
fasteners 


Direct 
to studs 


(see Section Section | 6d common | 6d common | 6d common | 6d common |(2" x 0.113“) Note f 
R703.10.2) R703.10.2 |(2" x 0.1137) (2" x 0.113”) |(2" x 0.113”)|(2” x 0.1137) or 11 gage 
"PEE roofing nail 


Hohen bend natin 0.120" nail | 0.120" nail | 0.120" nail | 0.120" nail | 0.120" nail 6" panel 
(see deca R703 5 Lee (shank) with | (shank) with | (shank) with | (shank) with | (shank) with | edges 12” 
; 0.225" head | 0.225" head | 0.225" head | 0.225" head | 0.225" head | inter. sup.‘ 
НОО ау 0.099" nail | 0.099" nail | 0.099" nail | 0.099" nail | 0.099" nail | Same as stud 
monis ты Pind 5) Notee | (shank) with | (shank) with | (shank) with | (shank) with | (shank) with | spacing 2 
0.240" head | 0.240" head | 0.240" head | 0.240" head | 0.240" head | per bearing 
Siding нај ІТ Е Ме 4 | Siding nail 
D Bep MM 1/0" х | Not allowed 
Without 0. 190” 5 0.120" 


insulation Siding zw Rm ; ЗЕ. 4 | Siding nail Same as 
Lap 1," Siding nail | Siding nail 1/7 x stud 


ч or 2 80120" | 2” 0120 0.120" spacing 


With EU nail uo E Kc m yy si ding nail 
2 " „ 
parium. 0.120” | 0.120" 0120" - (одо (“189 


16 inches on 
center or 
0.120 nail | 0.120 nail | 0.120 nail | 0.120 nail specified by 
Š (shank) with | (shank) with | (shank) with | (shank) with manufacturer 
Insulated vinyl siding ТЕР а 0.313 head | a 0.313 head | а 0.313 head |a 0.313 head | Not allowed | instructions, 
or 16-gage | or 16-gage Section test report 
crown" crown" R703.11.2 or other 


sections of 
this code 
6d box nail | 6d box nail | 6d box nail | 6d box nail 
(2" x 0.099") (2" x 0.099”) |(2" x 0.099") (2" x 0.099") ы 
6d box nail | 6d box nail | 6d box nail | 6d box nail | 6d box nail 6" panel 
(2” х 0.099”)|(2” x 0.099") | (2" x 0.099") (2" x 0.099") (2“ х 0.099“)| edges 12" 
2 : inter. sup. 
6d box пай | Moyen | фууу | 6d box nail | 6d box пай 
и" и" 2 2 ” и ” L 
(2" x 0.099“) 0.113”) 0.113”) (2” x 0.099“) (2" x 0.099") 


As specified 
by the 
manufacturer 

Not Section Section Section Section Not instructions, 
applicable 703.14.1 703.14.1 703.14.1 703.14.1 allowed test report 
or other 
sections of 
this code 


Polypropylene siding* 


(continued) 
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TABLE R703.3(1)—continued 
SIDING MINIMUM ATTACHMENT AND MINIMUM THICKNESS 


TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS 


JOINT Wood or wood 


TREATMENT, Structural 
panel sheathing 
into stud 


NOMINAL 
THICKNESS 
(inches) 


Fiberboard 
sheathing 
into stud 


Number or 
spacing of 
fasteners 


Gypsum Foam plastic 
sheathing sheathing 
into stud into stud' 


SIDING MATERIAL Direct 


to studs 


Siding nail | Siding пай | Siding nail | Siding nail 
(ГИ x QM" x Q^" x (17 %х 
0.113^) 0.113^) 0.113^) 0.113“) 

Staple-1*/,” | Staple-2'/," | Staple—2'/,” | 5аре-15/,“ 


0.120" nail 


Е 16 inches on 
ipeo: ж 0.120" nail center or as 


(shank) with specified 


Not Same as 
allowed | stud spacing 


0.120" nail | 0.120" nail 
(shank) with | (shank) with 
a 0.313" head |a 0.313" head 


Vinyl siding head or 
(see Section R703.11) 4 or 16-gage or 16-gage 16- gage a 0.313 head by the 
staple with | staple with Е и Section manufacturer 
3/,- to '/,-inch |*/,- to '/, inch; р пе R703.11.2 instructions or 
s 3/,- to '/,-inch 
h, i 8 2 


owd test report 


Wood rustic,| 3 ae ТА Face nailing 
drop us F P up to 6" 
8d box ог | widths, 1 nail 
Wood siding ET 6d box or 6d box or 6d box or 6а Бох ог | siding nail 2 
> |Shiplap E ° Pus м 
(see Section average siding nail siding nail 
16 


siding nail | siding nail | (2'/,” x per bearing; 
мозе |“. | ^en 2” х0») 


(2” x 0,099”) 2" х 0.099) | 0.113”) | 9 widths 


»| andover, 
Staple 2 nails 


per bearing 
Wood structural panel 
ANSI/APA PRP-210 2” x 0.099” 
siding (exterior grade) siding nail 
(see Section R703.5) 


211," x 0.113" 21,” x 0.113" 217,7 x 0.113”|2” х 0.099”| 4 panel 


2 У 2% a 25 2 АРА 4| edges 12” 
siding nail | siding па! | siding nail | siding nail inter. sup. 


2" x 0.099" |2!/,” x 0.113" 20" x 0.113" |2'7, x 0.113"|2" x 0.099" 
siding nail | siding nail | siding nail | siding nail | siding nail | bottom edge 


lap siding (see Section 
R703.5) 


For SI: 1 inch = 25.4 mm. 
a. Aluminum nails shall be used to attach aluminum siding. 
b. Aluminum (0.019 inch) shall be unbacked only where the maximum panel width is 10 inches and the maximum flat area is 8 inches. The tolerance for 
aluminum siding shall be +0.002 inch of the nominal dimension. 
Shall be of approved type. 
Where used to resist shear forces, the spacing must be 4 inches at panel edges and 8 inches on interior supports. 
Vertical end joints shall occur at studs and shall be covered with a joint cover or shall be caulked. 
Face nailing: one 6d common nail through the overlapping planks at each stud. Concealed nailing: one 11-gage 1'/, -inch-long galv. roofing nail through the 
top edge of each plank at each stud in accordance with the manufacturer's installation instructions. 
Vertical joints, if staggered, shall be permitted to be away from studs if applied over wood structural panel sheathing. 
Minimum fastener length must be sufficient to penetrate sheathing other nailable substrate and framing a total of a minimum of 1'/, inches or in accordance 
with the manufacturer's installation instructions. 
i. Where specified by the manufacturer's instructions and supported by a test report, fasteners are permitted to penetrate into or fully through nailable sheathing 
or other nailable substrate of minimum thickness specified by the instructions or test report, without penetrating into framing. 
Insulated vinyl siding shall comply with ASTM D7793. 
. Polypropylene siding shall comply with ASTM D7254. 
Cladding attachment over foam sheathing shall comply with the additional requirements and limitations of Sections R703.15, R703.16 and R703.17. 
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Exterior wall covering (weighing 3 psf or less) attachment 


Note: Does not apply to vertical siding. 


R703.3.1 Soffit installation. Soffits shall comply with 
Section R703.3.1.1, Section R703.3.1.2 or the manufac- 
turer's installation instructions. 


R703.3.1.1 Wood structural panel soffit. The mini- 
mum nominal thickness for wood structural panel sof- 
fits shall be ?/, inch (9.5 mm) and shall be fastened to 
framing or nailing strips with 2-inch by 0.099-inch (51 
mm х 2.5 mm) nails. Fasteners shall be in spaced not 
less than 6 inches (152 mm) on center at panel edges 
and 12 inches (305 mm) on center at intermediate sup- 
ports. 


R703.3.1.2 Vinyl soffit panels. Soffit panels shall be 
fastened at fascia and wall ends and to intermediate 
nailing strips as necessary to ensure that there is no 
unsupported span greater than 16 inches (406 mm), or 
as specified by the manufacturer's instructions. 


R703.3.2 Fasteners. Exterior wall coverings and roof over- 
hang soffits shall be securely fastened with aluminum, gal- 
vanized, stainless steel or rust-preventative coated nails or 
staples in accordance with Table R703.3(1) or with other 
approved corrosion-resistant fasteners in accordance with 
the wall covering manufacturer's installation instructions. 
Nails and staples shall comply with ASTM F1667. Nails 
shall be T-head, modified round head, or round head with 
smooth or deformed shanks. Staples shall have a minimum 
crown width of ’/,,inch (11.1 mm) outside diameter and be 
manufactured of minimum 16-gage wire. Where fiberboard, 
gypsum, or foam plastic sheathing backing is used, nails or 
staples shall be driven into the studs. Where wood or wood 
structural panel sheathing is used, fasteners shall be driven 
into studs unless otherwise permitted to be driven into 
sheathing in accordance with either the siding manufac- 
turer’s installation instructions or Table R703.3.2. 


R703.3.2 Minimum fastener length and penetration. 
Fasteners shall have the greater of the minimum length 
specified in Table R703.3(1) or as required to provide a 
minimum penetration into framing as follows: 


1. Fasteners for horizontal aluminum siding, steel sid- 
ing, particleboard panel siding, wood structural panel 
siding in accordance with ANSI/APA-PRP 210, 
fiber-cement panel siding and fiber-cement lap siding 
installed over foam plastic sheathing shall penetrate 
not less than 1'/, inches (38 mm) into framing or shall 
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be in accordance with the manufacturer 's installation 
instructions. 


2. Fasteners for hardboard panel and lap siding shall pen- 
etrate not less than 1"/, inches (38 mm) into framing. 


3. Fasteners for vinyl siding and insulated vinyl siding 
installed over wood or wood structural panel sheath- 
ing shall penetrate not less than 1'/, inches (32 mm) 
into sheathing and framing combined. Vinyl siding 
and insulated vinyl siding shall be permitted to be 
installed with fasteners penetrating into or through 
wood or wood structural sheathing of minimum 
thickness as specified by the manufacturer's instruc- 
tions or test report, with or without penetration into 
the framing. Where the fastener penetrates fully 
through the sheathing, the end of the fastener shall 
extend not less than "/, inch (6.4 mm) beyond the 
opposite face of the sheathing. Fasteners for vinyl 
siding and insulated vinyl siding installed over foam 
plastic sheathing shall be in accordance with Section 
R703.11.2. Fasteners for vinyl siding and insulated 
vinyl siding installed over fiberboard or gypsum 
sheathing shall penetrate not less than 1'/, inches (32 
mm) into framing. 


4. Fasteners for vertical or horizontal wood siding shall 
penetrate not less than 1"/, inches (38 mm) into studs, 
studs and wood sheathing combined, or blocking. 


5. Fasteners for siding material installed over foam 
plastic sheathing shall have sufficient length to 
accommodate foam plastic sheathing thickness and 
to penetrate framing or sheathing and framing com- 
bined, as specified in Items 1 through 4. 


R703.4 Flashing. Approved corrosion-resistant flashing shall 
be applied shingle-fashion in a manner to prevent entry of 
water into the wall cavity or penetration of water to the build- 
ing structural framing components. Self-adhered membranes 
used as flashing shall comply with AAMA 711. Fluid-applied 
membranes used as flashing in exterior walls shall comply 
with AAMA 714. The flashing shall extend to the surface of 
the exterior wall finish. Approved corrosion-resistant flash- 
ings shall be installed at the following locations: 


1. Exterior window and door openings. Flashing at exte- 
rior window and door openings shall extend to the sur- 
face of the exterior wall finish or to the water-resistive 


TABLE R703.3.2 
OPTIONAL SIDING ATTACHMENT SCHEDULE FOR FASTENERS WHERE NO STUD PENETRATION NECESSARY 


APPLICATION NUMBER AND TYPE OF FASTENER SPACING OF FASTENERS? 
Ring shank roofing nail (0.120” min. dia.) 


to wood structural panel sheathing, either direct or over Ring shank nail (0.148” min. dia.) 


foam sheathing a maximum of 2 inches thick." No. 6 screw (0.138” min. dia.) 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.479 kPa. 


shall be not less than 7/,, inch in thickness. 


No. 8 screw (0.164” min. dia.) 


a. Fastener length shall be sufficient to penetrate the back side of the wood structural panel sheathing by at least '/, inch. The wood structural panel sheathing 


b. Spacing of fasteners is per 12 inches of siding width. For other siding widths, multiply “Spacing of Fasteners" above by a factor of 12/s, where "s" is the 


siding width in inches. Fastener spacing shall never be greater than the manufacturer’s minimum recommendations. 
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barrier complying with Section 703.2 for subsequent 
drainage. Mechanically attached flexible flashings shall 
comply with AAMA 712. Flashing at exterior window 
and door openings shall be installed in accordance with 
one or more of the following: 


1.1. The fenestration manufacturer's installation and 
flashing instructions, or for applications not 
addressed in the fenestration manufacturer's 
instructions, in accordance with the flashing 
manufacturer's instructions. Where flashing 
instructions or details are not provided, pan 
flashing shall be installed at the sill of exterior 
window and door openings. Pan flashing shall be 
sealed or sloped in such a manner as to direct 
water to the surface of the exterior wall finish or 
to the water-resistive barrier for subsequent 
drainage. Openings using pan flashing shall 
incorporate flashing or protection at the head and 
sides. 


1.2. ш accordance with the flashing design ог 


method of a registered design professional. 
1.3. In accordance with other approved methods. 
2. At the intersection of chimneys or other masonry con- 
struction with frame or stucco walls, with projecting 
lips on both sides under stucco copings. 


3. Under and at the ends of masonry, wood or metal cop- 
ings and sills. 


4. Continuously above all projecting wood trim. 


5. Where exterior porches, decks or stairs attach to a wall 
or floor assembly of wood-frame construction. 


6. At wall and roof intersections. Kick-out flashings shall 
be installed at all wall and roof intersections, such as 
where a lower roofline terminates against a vertical 
wall [see Figure R703.4(1)]. 


7. At built-in gutters. 


FIGURE R703.4(1) 
KICKOUT FLASHING 


R703.5 Wood, hardboard and wood structural panel siding. 


R703.5.1 Panel siding. Joints in wood, hardboard or wood 
structural panel siding shall be made as follows unless oth- 
erwise approved. Vertical joints in panel siding shall occur 
over framing members, unless wood or wood structural 
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panel sheathing is used, and shall be shiplapped or covered 
with a batten. Horizontal joints in panel siding shall be 
lapped not less than 1 inch (25 mm) or shall be shiplapped 
or flashed with Z-flashing and occur over solid blocking, 
wood or wood structural panel sheathing. 


R703.5.2 Horizontal wood siding. Horizontal lap siding 
shall be installed in accordance with the manufacturer's 
recommendations. Where there are no recommendations 
the siding shall be lapped not less than 1 inch (25 mm), or 
'/, inch (12.7 mm) if rabbeted, and shall have the ends 
caulked, covered with a batten or sealed and installed over 
a strip of flashing. 


R703.6 Wood shakes and shingles. Wood shakes and shin- 
gles shall conform to CSSB. 


R703.6.1 Application. Wood shakes or shingles shall be 
applied either single course or double course over nominal 
'/,-inch (12.7 mm) wood-based sheathing or to furring 
strips over '/,-inch (12.7 mm) nominal nonwood sheath- 
ing. A water-resistive barrier shall be provided over all 
sheathing, with horizontal overlaps in the membrane of 
not less than 2 inches (51 mm) and vertical overlaps of not 
less than 6 inches (152 mm). Where horizontal furring 
strips are used, they shall be 1 inch by 3 inches or 1 inch 
by 4 inches (25 mm by 76 mm or 25 mm by 102 mm) and 
shall be fastened to the studs with minimum 7d or 8d box 
nails and shall be spaced a distance on center equal to the 
actual weather exposure of the shakes or shingles, not to 
exceed the maximum exposure specified in Table 
R703.6.1. When installing shakes or shingles over a non- 
permeable water-resistive barrier, furring strips shall be 
placed first vertically over the barrier and in addition, hor- 
izontal furring strips shall be fastened to the vertical fur- 
ring strips prior to attaching the shakes or shingles to the 
horizontal furring strips. The spacing between adjacent 
shingles to allow for expansion shall be '/, inch (3.2 mm) 
to '/, inch (6.4 mm) apart, and between adjacent shakes 
shall be ?/, inch (9.5 mm) to "/, inch (12.7 mm) apart. The 
offset spacing between joints in adjacent courses shall be 
not less than 1'/, inches (38 mm). 
TABLE В703.6.1 


MAXIMUM WEATHER EXPOSURE FOR WOOD SHAKES 
AND SHINGLES ON EXTERIOR WALLS* ^ ° 


(Dimensions are in inches) 
LENGTH EXPOSURE EXPOSURE 
FOR SINGLE COURSE FOR DOUBLE COURSE 


Shingles* 


в а 


For SI: 1 inch = 25.4 mm. 

a. Dimensions given are for No. 1 grade. 

b. A maximum 9-inch exposure is permitted for No. 2 grade. 
с. A maximum 10-inch exposure is permitted for No. 2 grade. 
d. A maximum 14-inch exposure is permitted for No. 2 grade. 
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R703.6.2 Weather exposure. The maximum weather 
exposure for shakes and shingles shall not exceed that 
specified in Table 703.6.1. 


R703.6.3 Attachment. Wood shakes or shingles shall be 
installed according to this chapter and the manufacturer's 
instructions. Each shake or shingle shall be held in place by 
two stainless steel Type 304, Type 316 or hot-dipped zinc- 
coated galvanized corrosion-resistant box nails in accor- 
dance with Table R703.6.3(1) or R703.6.3(2). The hot- 
dipped zinc-coated galvanizing shall be in compliance with 
ASTM A153, 1.0 ounce per square foot. Alternatively, 16- 
gage stainless steel Type 304 or Type 316 staples with 
crown widths "/, inch (11 mm) minimum, */, inch (19 mm) 
maximum, shall be used and the crown of the staple shall 
be placed parallel with the butt of the shake or the shingle. 
In single-course application, the fasteners shall be con- 
cealed by the course above and shall be driven approxi- 
mately 1 inch (25 mm) above the butt line of the 
succeeding course and ?/, inch (19 mm) from the edge. In 
double-course applications, the exposed shake or shingle 
shall be face-nailed with two fasteners, driven approxi- 
mately 2 inches (51 mm) above the butt line and ?/, inch 
(19 mm) from each edge. Fasteners installed within 15 
miles (24 km) of salt water coastal areas shall be stainless 
steel Type 316. Fasteners for fire-retardant-treated shakes 
or shingles in accordance with Section R902 or pressure- 
impregnated-preservative-treated shakes or shingles in 
accordance with AWPA UI shall be stainless steel Type 
316. The fasteners shall penetrate the sheathing or furring 
strips by not less than '/, inch (13 mm) and shall not be 
overdriven. Fasteners for untreated (natural) and treated 
products shall comply with ASTM F1667. 


R703.6.4 Bottom courses. The bottom courses shall be dou- 
bled. 
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5. Plastic (stucco) cement conforming to ASTM C1328. 


Plaster shall be not less than three coats where applied 
over metal lath or wire lath and shall be not less than two 
coats where applied over masonry, concrete, pressure-pre- 
servative-treated wood or decay-resistant wood as speci- 
fied in Section R317.1 or gypsum backing. If the plaster 
surface is completely covered by veneer or other facing 
material or is completely concealed, plaster application 
need be only two coats, provided the total thickness is as 
set forth in Table R702.1(1). 


On wood-frame construction with an on-grade floor 
slab system, exterior plaster shall be applied to cover, but 
not extend below, lath, paper and screed. 


The proportion of aggregate to cementitious materials 
shall be as set forth in Table R702.1(3). 


R703.7.2.1 Weep screeds. A minimum 0.019-inch (0.5 
mm) (No. 26 galvanized sheet gage), corrosion-resis- 
tant weep screed or plastic weep screed, with a mini- 
mum vertical attachment flange of 3'/, inches (89 mm), 
shall be provided at or below the foundation plate line 
on exterior stud walls in accordance with ASTM C926. 
The weep screed shall be placed not less than 4 inches 
(102 mm) above the earth or 2 inches (51 mm) above 
paved areas and shall be of a type that will allow 
trapped water to drain to the exterior of the building. 
The weather-resistant barrier shall lap the attachment 
flange. The exterior lath shall cover and terminate on 
the attachment flange of the weep screed. 


R703.7.3 Water-resistive barriers. Water-resistive barri- 
ers shall be installed as required in Section R703.2 and, 
where applied over wood-based sheathing, shall include a 
water-resistive, vapor-permeable barrier with a perfor- 
mance at least equivalent to two layers of Grade D paper. 
The individual layers shall be installed independently such 


R703.7 Exterior plaster (stucco). Installation of exterior 
plaster shall be in compliance with ASTM C926, ASTM 
C1063 and the provisions of this code. 


that each layer provides a separate continuous plane and 
any flashing, installed in accordance with Section R703.4 
and intended to drain to the water-resistive barrier, is 


R703.7.1 Lath. Lath and lath attachments shall be of cor- 
rosion-resistant materials. Expanded metal or woven wire 
lath shall be attached with 1'/-inch-long (38 mm), 11- 
gage nails having a "/,.-inch (11.1 mm) head, or "/,-inch- 
long (22.2 mm), 16-gage staples, spaced not more than 6 
inches (152 mm) or as otherwise approved. 


Exception: Lath is not required over masonry, cast-in- 
place concrete, precast concrete or stone substrates pre- 
pared in accordance with ASTM C1063. 


R703.7.2 Plaster. Plastering with cement plaster shall be 
in accordance with ASTM C926. Cement materials shall 
be in accordance with one of the following: 


1. Masonry cement conforming to ASTM C91 Type 
M,SorN. 

2. Portland cement conforming to ASTM C150 Type I, 
II, or III. 

3. Blended hydraulic cement conforming to ASTM 
C595 Type IP, IS (« 70), IL, or IT (S « 70). 

4. Hydraulic cement conforming to ASTM С1157 
Type GU, HE, MS, HS, or MH. 
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directed between the layers. 


Exception: Where the water-resistive barrier that is 
applied over wood-based sheathing has a water resis- 
tance equal to or greater than that of 60-minute Grade 
D paper and is separated from the stucco by an inter- 
vening, substantially nonwater-absorbing layer or 
designed drainage space. 


R703.7.4 Application. Each coat shall be kept in a moist 
condition for at least 48 hours prior to application of the 
next coat. 


Exception: Applications installed in accordance with 
ASTM C926. 


R703.7.5 Curing. The finish coat for two-coat cement 
plaster shall not be applied sooner than seven days after 
application of the first coat. For three-coat cement plaster, 
the second coat shall not be applied sooner than 48 hours 
after application of the first coat. The finish coat for three- 
coat cement plaster shall not be applied sooner than seven 
days after application of the second coat. 
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TABLE R703.6.3(1) 
SINGLE-COURSE SIDEWALL FASTENERS 


Nail type and minimum length Minimum head diameter Minimum shank thickness 
R & R and sanded shingles 
16" and 18" shingles 3d box 1!/, 


24" shingles 


16" and 18" shingles 


Split and sawn shakes 


Ec [иэ ү оз — 


For SI: 1 inch = 25.4 mm. 


TABLE R703.6.3(2) 
DOUBLE-COURSE SIDEWALL FASTENERS 


Product type 
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(inches) 


R & R and sanded shingles 


Grooved shingles 


Split and sawn shakes 


For SI: 1 inch = 25.4 mm. 


R703.8 Anchored stone and masonry veneer, general. 2. For detached one- or two-family dwellings in Seis- 
Anchored stone and masonry veneer shall be installed in mic Design Categories О, D, and D,, exterior stone 
accordance with this chapter, Table R703.3(1) and Figure or masonry veneer, as specified in Table R703.8(2), 
R703.8. These veneers installed over a backing of wood or with a backing of wood framing shall be permitted 
cold-formed steel shall be limited to the first story above to the height specified in Table R703.8(2) above a 
grade plane and shall not exceed 5 inches (127 mm) in thick- noncombustible foundation. 


ness. See Section R602.10 for wall bracing requirements for 
masonry veneer for wood-framed construction and Section 
R603.9.5 for wall bracing requirements for masonry veneer 
for cold-formed steel construction. 


R703.8.1 Interior veneer support. Veneers used as inte- 
rior wall finishes shall be permitted to be supported on 
wood or cold-formed steel floors that are designed to sup- 
port the loads imposed. 


Exceptions: R703.8.2 Exterior veneer support. Except in Seismic 
l. For buildings in Seismic Design Categories A, B Design Categories D,, D, and D,, exterior masonry 
and C, exterior stone or masonry veneer, as speci- veneers having an installed weight of 40 pounds per 

fied in Table R703.8(1), with a backing of wood or square foot (195 kg/m’) or less shall be permitted to be 

steel framing shall be permitted to the height speci- supported on wood or cold-formed steel construction. 

fied in Table R703.8(1) above a noncombustible Where masonry veneer supported by wood or cold-formed 
foundation. steel construction adjoins masonry veneer supported by 
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the foundation, there shall be a movement joint between 
the veneer supported by the wood or cold-formed steel 
construction and the veneer supported by the foundation. 
The wood or cold-formed steel construction supporting the 
masonry veneer shall be designed to limit the deflection to 
во Of the span for the supporting members. The design of 
the wood or cold-formed steel construction shall consider 
the weight of the veneer and any other loads. 


R703.8.2.1 Support by steel angle. A minimum 6-inch 
by 4-inch by */,,-inch (152 mm by 102 mm by 8 mm) 
steel angle, with the long leg placed vertically, shall be 
anchored to double 2-inch by 4-inch (51 mm by 102 
mm) wood studs or double 3505162 cold-formed steel 
studs at a maximum on-center spacing of 16 inches (406 
mm). Anchorage of the steel angle at every double stud 
spacing shall be not less than two ’/,,-inch-diameter (11 
mm) by 4-inch (102 mm) lag screws for wood construc- 
tion or two 7/,,-inch (11.1 mm) bolts with washers for 
cold-formed steel construction. The steel angle shall 


SEALANT 


MASONRY VENEER 


METAL TIE? 


WATER-RESISTIVE BARRIER? 


1-IN. AIRSPACE OR 
1-IN. GROUTED SPACE* 


MASONRY VENEER 


FLASHING WEEPHOLES* 


For SI: 1 inch = 24.5 mm. 


FIGURE R703.8 
TYPICAL MASONRY VENEER WALL DETAILS* 


(continued) 
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have a minimum clearance to underlying construction of 
'/ в inch (1.6 mm). Not less than two-thirds the width of 
the masonry veneer thickness shall bear on the steel 
angle. Flashing and weep holes shall be located in the 
masonry veneer in accordance with Figure R703.8.2.1. 
The maximum height of masonry veneer above the steel 
angle support shall be 12 feet 8 inches (3861 mm). The 
airspace separating the masonry veneer from the wood 
backing shall be in accordance with Sections R703.8.4 
and R703.8.4.2. The method of support for the masonry 
veneer on wood construction shall be constructed in 
accordance with Figure R703.8.2.1. 


The maximum slope of the roof construction without 
stops shall be 7:12. Roof construction with slopes 
greater than 7:12 but not more than 12:12 shall have 
stops of a minimum 3-inch by 3-inch by '/,-inch (76 
mm by 76 mm by 6.4 mm) steel plate welded to the 
angle at 24 inches (610 mm) on center along the angle 
or as approved by the building official. 


WATER-RESISTIVE 
BARRIER* 


SHEATHING 


ANCHOR BOLT 


GROUTED FULL 


367 


WALL COVERING 


MIN. CLEARANCE 
OF %-IN. 


METAL TIE" 


WATER-RESISTIVE BARRIER" 


WATER-RESISTIVE BARRIER" 


FLASHING* 


STEEL LINTEL* 


WEEPHOLE* 


SEALANT 


MASONRY VENEER 


For SI: 1 inch = 25.4 mm. 


a. 
. See Sections R703.2 and R703.8.4. 

. See Table R703.8.4 and Section R703.8.4.2. 
. See Section R703.8.3. 

. Figure R703.8 illustrates typical construction details for a masonry veneer wall. For the actual mandatory requirements of this code, see the indicated 


осо с 


See Sections R703.4, R703.8.5 and R703.8.6. 


ee WALLBOARD 


= = 


-IN. AIRSPACE OR 
-IN. GROUTED SPACE* 


MASONRY VENEER 


WALLBOARD 


INSULATION 
BETWEEN STUDS 


sections of text. Other details of masonry veneer wall construction shall be permitted provided the requirements of the indicated sections of text are met. 


FIGURE R703.8—continued 
TYPICAL MASONRY VENEER WALL DETAILS* 


R703.8.2.2 Support by roof construction. A steel 
angle shall be placed directly on top ofthe roof construc- 
tion. The roof supporting construction for the steel angle 
shall consist of not fewer than three 2-inch by 6-inch (51 
mm by 152 mm) wood members for wood construction 
or three 550S162 cold-formed steel members for cold- 
formed steel light frame construction. A wood member 
abutting the vertical wall stud construction shall be 
anchored with not fewer than three °/,-іпсһ (15.9 mm) 
diameter by 5-inch (127 mm) lag screws to every wood 
stud spacing. Each additional wood roof member shall 
be anchored by the use of two 104 nails at every wood 
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stud spacing. A cold-formed steel member abutting the 
vertical wall stud shall be anchored with not fewer than 
nine No. 8 screws to every cold-formed steel stud. Each 
additional cold-formed steel roof member shall be 
anchored to the adjoining roof member using two No. 8 
screws at every stud spacing. Not less than two-thirds 
the width of the masonry veneer thickness shall bear on 
the steel angle. Flashing and weep holes shall be located 
in the masonry veneer wythe in accordance with Figure 
R703.8.2.2. The maximum height ofthe masonry veneer 
above the steel angle support shall be 12 feet 8 inches 
(3861 mm). The airspace separating the masonry veneer 
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TABLE R703.8(1) 
STONE OR MASONRY VENEER LIMITATIONS AND REQUIREMENTS, 
WOOD OR STEEL FRAMING, SEISMIC DESIGN CATEGORIES A, B AND C 


CATEGORY 5 OF VENEER (psf)? FRAMED STORY 
STORIES FOUNDATION‘ (feet) VENEER (inches) 


Steel: 1 or2 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.479 kPa. 

a. An additional 8 feet is permitted for gable end walls. See also story height limitations of Section R301.3. 

b. Maximum weight is installed weight and includes weight of mortar, grout, lath and other materials used for installation. Where veneer is placed on both faces 
of a wall, the combined weight shall not exceed that specified in this table. 


TABLE R703.8(2) 
STONE OR MASONRY VENEER LIMITATIONS AND REQUIREMENTS, 
ONE- AND TWO-FAMILY DETACHED DWELLINGS, SEISMIC DESIGN CATEGORIES D,, D, AND 0, 


SEISMIC DESIGN NUMBER OF WOOD- 
CATEGORY FRAMED STORIES* 


MAXIMUM HEIGHT OF VENEER ABOVE 
NONCOMBUSTIBLE FOUNDATION OR 
FOUNDATION WALL (feet) 


20“ 
20° 
30° 
20° 
20° 
20° 


MAXIMUM NOMINAL 
THICKNESS OF VENEER 
(inches) 


MAXIMUM WEIGHT 
OF VENEER 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.479 kPa, 1 pound-force = 4.448 N. 

a. Cripple walls are not permitted in Seismic Design Categories D,, D, and D}. 

b. Maximum weight is installed weight and includes weight of mortar, grout and lath, and other materials used for installation. 

c. The veneer shall not exceed 20 feet in height above a noncombustible foundation, with an additional 8 feet permitted for gable end walls, or 30 feet in height 
with an additional 8 feet for gable end walls where the lower 10 feet have a backing of concrete or masonry wall. See story height limitations of Section 
R301.3. 

d. The veneer shall not exceed 30 feet in height above a noncombustible foundation, with an additional 8 feet permitted for gable end walls. See story height 
limitations of Section R301.3. 


a rust-inhibitive paint, except for lintels made of corrosion- 
resistant steel or steel treated with coatings to provide corro- 
sion resistance. Construction of openings shall comply with 
either Section R703.8.3.1 or 703.8.3.2. 


from the wood backing shall be in accordance with Sec- 
tions R703.8.4 and R703.8.4.2. The support for the 
masonry veneer shall be constructed in accordance with 
Figure R703.8.2.2. 


The maximum slope of the roof construction without 
stops shall be 7:12. Roof construction with slopes 
greater than 7:12 but not more than 12:12 shall have 
stops of a minimum 3-inch by 3-inch by '/,-inch (76 mm 
by 76 mm by 6.4 mm) steel plate welded to the angle at 
24 inches (610 mm) on center along the angle or as 
approved by the building official. 


R703.8.3.1 Allowable span. The allowable span shall 
not exceed the values set forth in Table R703.8.3.1. 
R703.8.3.2 Maximum span. The allowable span shall 
not exceed 18 feet 3 inches (5562 mm) and shall be 
constructed to comply with Figure R703.8.3.2 and the 
following: 


1. Provide a minimum length of 18 inches (457 


R703.8.3 Lintels. Masonry veneer shall not support any ver- 
tical load other than the dead load ofthe veneer above. Veneer 
above openings shall be supported on lintels of noncombusti- 
ble materials. The lintels shall have a length of bearing not less 
than 4 inches (102 mm). Steel lintels shall be shop coated with 


mm) of masonry veneer on each side of opening 
as shown in Figure R703.8.3.2. 

2. Provide a minimum 5-inch by 3'/,-іпсћ by Ле 
inch (127 mm by 89 mm by 7.9 mm) steel angle 
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EXTERIOR MASONRY VENEER SUPPORT BY ROOF MEMBERS 
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TABLE R703.8.3.1 
ALLOWABLE SPANS FOR LINTELS SUPPORTING MASONRY VENEER* ^ © 


ње, NO. OF /,АМСН OR EQUIVALENT 
amor ere эса : NO STORY ABOVE ONE STORY ABOVE TWO STORIES ABOVE REINFORCING BARS IN 
REINFORCED LINTEL® * 
Ero XN nA $E ИЛЕС s 
ВРТ ВЕШ | ene ee сштш 
dong ЦИА ШИК. ЖЫҢЫ аса рано Па AE Дињ 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
a. Long leg ofthe angle shall be placed in a vertical position. 


b. Depth of reinforced lintels shall be not less than 8 inches and all cells of hollow masonry lintels shall be grouted solid. Reinforcing bars shall extend not less 
than 8 inches into the support. 

c. Steel members indicated are adequate typical examples; other steel members meeting structural design requirements shall be permitted to be used. 

d. Either steel angle or reinforced lintel shall span opening. 


— 


+ | N| N 


above the opening and shore for a minimum of 7 
days after installation. 


3. Provide double-wire joint reinforcement extend- 


u 
ing 12 inches (305 mm) beyond each side of the Efe 
opening. Lap splices of joint reinforcement not 502 
less than 12 inches (305 mm). Comply with опе 555 
of the following: тёш MINIMUM HEIGHT OF 
У іН ) 228 MASONRY VENEER 
3.1. Double-wire joint reinforcement shall be 5% ABOVE OPENING 


5/ inch (4.8 mm) diameter and shall be 
placed in the first two bed joints above the 
opening. 

3.2. Double-wire joint reinforcement shall be 
9 gauge (0.144 inch or 3.66 mm diameter) 
and shall be placed in the first three bed 
joints above the opening. 


OPENING 


Ss 
„ ~ 


4: Provide the height of masonry veneer above MIN. 18 IN. 18 FEET 3 IN. MAX. ALLOWABLE SPAN | | MIN. 18 IN. 
opening, in accordance with Table R703.8.3.2. 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
TABLE R703.8.3.2 
HEIGHT OF MASONRY VENEER ABOVE OPENING FIGURE R703.8.3.2 


MASONRY VENEER OPENING 
VENEER ABOVE OPENING (INCH) | VENEER ABOVE OPENING (FEET) 4 ' 
[(0.148 inch) (4 mm)] wire and shall have a hook 
е ба тор А embedded in the mortar joint, or if sheet metal, shall be 
ДЬ АҒ m0) S not less than No. 22 U.S. gage by [(0.0299 inch) (0.76 
mm)] 7, inch (22 mm) corrugated. Each tie shall sup- 


. £ . 
(бела задње ы m erui ana IA port not more than 2.67 square feet (0.25 m?) of wall 
TUNIS NE OIN : area and shall be spaced not more than 32 inches (813 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. mm) on center horizontally and 24 inches (635 mm) on 
R703.8.4 Anchorage. Masonry veneer shall be anchored center vertically. 
to the supporting wall studs with corrosion-resistant metal Exception: In Seismic Design Category D,, D, or 
ties embedded in mortar or grout and extending into the D, or townhouses in Seismic Design Category C or 
veneer a minimum of 1"/, inches (38 mm), with not less in wind areas of more than 30 pounds per square 
than */,-inch (15.9 mm) mortar or grout cover to outside foot pressure (1.44 kPa), each tie shall support not 
face. Masonry veneer shall conform to Table R703.8.4(1). more than 2 square feet (0.2 m?) of wall area. 
For masonry veneer tie attachment through insulating R703.8.4.1.1 Veneer ties around wall openings. Addi- 
sheathing not greater than 2 inches (51 mm) in thickness tional metal ties shall be provided around wall openings 
to not less than 7/16 performance category wood structural greater than 16 inches (406 mm) in either dimension. 
panel, see Table R703.8.4(2). Metal ties around the perimeter of openings shall be 
R703.8.4.1 Size and spacing. Veneer ties, if strand spaced not more than 3 feet (9144 mm) on center and 
wire, shall be not less in thickness than No. 9 U.S. gage placed within 12 inches (305 mm) ofthe wall opening. 
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TABLE R703.8.4(1) 
TIE ATTACHMENT AND AIRSPACE REQUIREMENTS 


| BACKING AND TIE MINIMUM TIE MINIMUM TIE FASTENER* AIRSPACE* 


Wood stud backing with 22 U.S. gage 8d common nail ° Nominal 1 in. between 
corrugated sheet metal (0.0299 in.) x "/, in. wide (2'/, in. x 0.131 in.) sheathing and veneer 


Minimum nominal |Махітит 47, in. 
1 in. between sheath- | between backing 
ing and veneer and veneer 


Wood stud backing with | W1.7 (No. 9 U.S. gage; 0.148 in.) 8d common пай ° 


metal strand wire with hook embedded in mortar joint (2'/, in. x 0.131 in.) 


No. 10 screw extending through | Minimum nominal Maximum 4!/, in. 
the steel framing a minimum of |1 in. between sheath- |between backing 
three exposed threads ing and veneer and veneer 


Cold-formed steel stud 
backing with adjustable 
metal strand wire 


W1.7 (No. 9 U.S. gage; 0.148 in.) 
with hook embedded in mortar joint 


For SI: 1 inch = 25.4 mm. 
а. In Seismic Design Category D,, D, or D,, the minimum tie fastener shall be an 8d ring-shank nail (2'/, in. X 0.131 in.) or a No. 10 screw extending through the 
steel framing a minimum of three exposed threads. 
b. АП fasteners shall have rust-inhibitive coating suitable for the installation in which they are being used, ог be manufactured from material not susceptible to 
corrosion. 
| с. An airspace that provides drainage shall be permitted to contain mortar from construction. 


R703.8.4.2 Grout fill. As an alternative to the airspace 6. Flashing of EIFS with drainage shall be provided in 
required by Table R703.8.4(1), grout shall be permitted accordance with the requirements of Section R703.4. 
to fill the airspace. Where the airspace is filled with 7. EIFS with drainage shall be installed in accordance 


grout, a water-resistive barrier is required over studs or withthe manufacturer's instractioris. 
sheathing. Where the airspace is filled, replacing the 
sheathing and water-resistive barrier with a wire mesh 
and approved water-resistive barrier or an approved 


8. EIFS with drainage shall terminate not less than 6 
inches (152 mm) above the finished ground level. 


water-resistive barrier-backed reinforcement attached 9. Decorative trim shall not be face-nailed through the 
directly to the studs is permitted. EIFS with drainage. 
R703.8.5 Flashing. Flashing shall be located beneath the 
first course of masonry above finished ground level ORS 701.555 prohibits Construction Contractors Board 
above the foundation wall or slab and at other points of licensees from installing barrier-type exterior insulation and 
support, including structural floors, shelf angles and lin- finish systems. 
tels where masonry veneers are designed in accordance ORS 701.555 is not part of this code but is reproduced here for 
with Section R703.8. See Section R703.4 for additional the reader's convenience: 
requirements. 701.555 Rulings on acceptability of material, design or 
: і installation of EIFS. 
R703.8.6 Weepholes. Weepholes shall be provided in the DAS зе ка Turo Tc d 
tside wythe of masonry walls at a maximum spacing of ( ) Pate ey Uae SEED, радио ype оз aan 
hou finish system" means a foam insulation board inner layer, a 
33 inches (83 8 mm) on center. Weepholes shall be not less polymer and cement base coat middle layer reinforced with glass 
than `/, inch (5 mm) in diameter. Weepholes shall be fiber mesh and a textured finish coat exterior layer, in which: 
located immediately above the flashing. (a) The layers are bonded to the outside face of an exterior 
> R703.9 Exterior insulation and finish system (EIFS) with wall; 
> drainage. Exterior insulation and finish systems (EIFS) with (b) The middle or exterior layer, but not the inner layer, 
drainage shall comply with this chapter and Section provides a water-resistant barrier for the exterior of the 
| | R703.9.1. building envelope; 
> IT. А К (c) The layers do not provide a means of drainage for water 
Кт 92 Exterior insulation and finish system (EIFS) that accumulates behind the exterior surface; and 
with drainage. EIFS with drainage shall comply with the d) The | рана dur т 
following: (d) The layers insulate the building. 
(2) A person licensed or required to be licensed under this 
1. ASTM E2568. chapter may not install a barrier-type exterior insulation and 
2. EIFS with drainage shall be required over all wall finish system cs 
assemblies with the exception of substrates of con- (a) A new building; or 
crete or masonry wall assemblies. (b) An existing building, except as necessary to repair or 


replace a previously installed barrier-type exterior insulation 
and finish system. 


(3) Subsection (2) of this section does not apply to the application 


3. EIFS with drainage shall have an average minimum 
drainage efficiency of 90 percent when tested in 


apogite with ASIM нас 4 of a barrier-type exterior insulation and finish system: 

4. The water-resistive barrier shall comply with Sec- (a) As an architectural feature that is not intended to protect 
tion R703.2 or ASTM E2570. an interior space of the building; or 

5. The water-resistive barrier shall be applied between (b) To a concrete wall or a concrete masonry unit block wall. 
the EIFS and the wall sheathing. [2007 c.851 52) 


372 2021 OREGON RESIDENTIAL SPECIALTY CODE 


3002 ALTVIO3dS IWILNAGISSY NO9330 1202 


ele 


C c C 


TABLE R703.8.4(2) 
REQUIRED BRICK TIE SPACING FOR DIRECT APPLICATION TO WOOD STRUCTURAL PANEL SHEATHING* ° < 


REQUIRED BRICK-TIE SPACING (VERTICAL-TIE SPACING/HORIZONTAL-TIE SPACING) (inches/inches) 
FASTENER се 110 трһ У Вавіс 115 трһ У Вавіс 130 трһ У Вавіс 140 трһ У Вавіс 
TYPE? = 


SCREW #) 2опе 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, 
Exposure B | Exposure С | Exposure D | Exposure B |Exposure С | Exposure D | Exposure B xposure C | Exposure D | Exposure B | Exposure C | Exposure D 


0.091 12/12 12/12 12/12 Б 12/12 pu 
Ring 
Shank 
Nails 

0.148 


Screws 


For SI: 1 inch = 25.4 mm, 1 mph = 0.447 m/s. 


a. 


This table is based on attachment of brick ties directly to wood structural panel sheathing only. Additional attachment of the brick tie to lumber framing is not required. The brick ties shall be permitted to be 
placed over any insulating sheathing, not to exceed 2 inches in thickness. Wood structural panel sheathing shall be a minimum 7/16 performance category. The table is based on a building height of 30 feet or 
less. 


b. Wood structural panels shall have a specific gravity of 0.42 or greater in accordance with NDS. 


. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289. 
. Fasteners shall be sized such that the tip of the fastener passes completely through the wood structural panel sheathing by not less than '/, inch. 
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R703.10 Fiber cement siding. 


R703.10.1 Panel siding. Fiber-cement panels shall comply 
with the requirements of ASTM C1186, Type A, minimum 
Grade II or ISO 8336, Category A, minimum Class 2. Pan- 
els shall be installed with the long dimension either parallel 
or perpendicular to framing. Vertical and horizontal joints 
shall occur over framing members and shall be protected 
with caulking, or with battens or flashing, or be vertical or 
horizontal shiplap, or otherwise designed to comply with 
Section R703.1. Panel siding shall be installed with fasten- 
ers in accordance with Table R703.3(1) or the approved 
manufacturer's instructions. 


R703.10.2 Lap siding. Fiber-cement lap siding having a 
maximum width of 12 inches (305 mm) shall comply with 
the requirements of ASTM С1186, Type A, minimum 
Grade II or ISO 8336, Category A, minimum Class 2. Lap 
siding shall be lapped a minimum of 1"/, inches (32 mm) 
and lap siding not having tongue-and-groove end joints 
shall have the ends protected with caulking, covered with 
an H-section joint cover, located over a strip of flashing, or 
shall be designed to comply with Section R703.1. Lap sid- 
ing courses shall be installed with the fastener heads 
exposed or concealed, in accordance with Table R703.3(1) 
or approved manufacturer's instructions. 


R703.11 Vinyl siding. Vinyl siding shall be certified and 
labeled as conforming to the requirements of ASTM D3679 
by an approved quality control agency. 


R703.11.1 Installation. Vinyl siding, soffit and accesso- 
ries shall be installed in accordance with the manufac- 
turer's instructions. 


R703.11.1.1 Fasteners. Unless specified otherwise by 
the manufacturer's instructions, fasteners for vinyl sid- 
ing shall be 0.120-inch (3 mm) shank diameter nail 
with a 0.313-inch (8 mm) head or 16-gage staple with a 
3/,-inch (9.5 mm) to '/,-inch (12.7 mm) crown. 


R703.11.1.2 Penetration depth. Unless specified oth- 
erwise by the manufacturer's instructions, fasteners 


shall penetrate into building framing. The total penetra- 
tion into sheathing, furring framing or other nailable 
substrate shall be a minimum 1"/, inches (32 mm). 
Where specified by the manufacturer's instructions and 
supported by a test report, fasteners are permitted to pen- 
etrate into or fully through nailable sheathing or other 
nailable substrate of minimum thickness specified by 
the instructions or test report without penetrating into 
framing. Where the fastener penetrates fully through the 
sheathing, the end of the fastener shall extend a mini- 
mum of '/, inch (6.4 mm) beyond the opposite face of the 
sheathing or nailable substrate. 


R703.11.1.3 Spacing. Unless specified otherwise by 
the manufacturer's instructions, the maximum spacing 
between fasteners for horizontal siding shall be 16 
inches (406 mm), and for vertical siding 12 inches (305 
mm) both horizontally and vertically. Where specified 
by the manufacturer's instructions and supported by a 
test report, greater fastener spacing is permitted. 


R703.11.2 Installation over foam plastic sheathing. 
Where vinyl siding or insulated vinyl siding is installed 
over foam plastic sheathing, the vinyl siding shall comply 
with Section R703.11 and shall have a design wind pres- 
sure resistance in accordance with Table R703.11.2. 


Exceptions: 


1. Where the foam plastic sheathing is applied directly 
over wood structural panels, fiberboard, gypsum 
sheathing or other approved backing capable of 
independently resisting the design wind pressure, 
the vinyl siding shall be installed in accordance with 
Sections R703.3.2 and R703.11.1. 


2. Where the vinyl siding manufacturer's product 
specifications provide an approved design wind 
pressure rating for installation over foam plastic 
sheathing, use of this design wind pressure rating 
shall be permitted and the siding shall be installed 
in accordance with the manufacturer's installa- 
tion instructions. 


TABLE R703.11.2 
ADJUSTED MINIMUM DESIGN WIND PRESSURE REQUIREMENT FOR VINYL SIDING 


ADJUSTED MINIMUM DESIGN WIND PRESSURE (ASD) (PSF)*^ 
Case 1: With interior gypsum wallboard* Case 2: Without interior gypsum wallboard* 
Exposure Exposure 


BASIC DESIGN 
WIND SPEED, V (mph) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 m?, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa. 


a. 
b. 


e 


Linear interpolation is permitted. 


The table values are based on a maximum 30-foot mean roof height, and effective wind area of 10 square feet Wall Zone 5 (corner), and the ASD design wind 
pressure from Table R301.2.1(1) multiplied by the following adjustment factors: 2.6 (Case 1) and 3.7 (Case 2) for wind speeds, V, less than 130 mph and 3.7 


(Case 2) for wind speeds, V, greater than 130 mph. 


. Gypsum wallboard, gypsum panel product or equivalent. 
. For the indicated wind speed condition, foam sheathing only on the exterior of frame walls with vinyl siding is not allowed unless the vinyl siding complies 


with an adjusted minimum design wind pressure requirement as determined in accordance with Note b and the wall assembly is capable of resisting an impact 
without puncture at least equivalent to that of a wood frame wall with minimum "/,,-inch OSB sheathing as tested in accordance with ASTM E1886. 
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3. Where the foam plastic sheathing and its attach- 
ment have a design wind pressure resistance 
complying with Sections R316.7 and R301.2.1, 
the vinyl siding shall be installed in accordance 
with Sections R703.3.2 and R703.11.1. 


R703.12 Adhered masonry veneer installation. Adhered 
masonry veneer shall comply with the requirements of Section 
R703.7.3 and the requirements in Sections 12.1 and 12.3 of 
TMS 402. Adhered masonry veneer shall be installed in accor- 
dance with Section R703.7.1, Article 3.3C of TMS 602 or the 
manufacturer's instructions. 


R703.12.1 Clearances. On exterior stud walls, adhered 
masonry veneer shall be installed: 


1. Minimum of 4 inches (102 mm) above the earth; 
2. Minimum of2 inches (51 mm) above paved areas; or 


3. Minimum of '/, inch (12.7 mm) above exterior walk- 
ing surfaces that are supported by the same founda- 
tion that supports the exterior wall. 


R703.12.2 Flashing at foundation. A corrosion-resistant 
screed or flashing of a minimum 0.019-inch (0.48 mm) or 26- 
gage galvanized or plastic with a minimum vertical attachment 
flange of 3'/, inches (89 mm) shall be installed to extend a min- 
imum of 1 inch (25 mm) below the foundation plate line on 
exterior stud walls in accordance with Section R703.4. 


R703.12.3 Water-resistive barrier. A water-resistive 
barrier shall be installed as required by Section R703.2 
and shall comply with the requirements of Section 
R703.7.3. The water-resistive barrier shall lap over the 
exterior of the attachment flange of the screed or flashing 
provided in accordance with Section R703.12.2. 


R703.13 Insulated vinyl siding. Insulated vinyl siding shall 
be certified and labeled as conforming to the requirements of 
ASTM D7793 by an approved quality control agency. 


R703.13.1 Insulated vinyl siding and accessories. Insu- 
lated vinyl siding and accessories shall be installed in accor- 
dance with the manufacturer 's installation instructions. 


R703.14 Polypropylene siding. Polypropylene siding shall 
be certified and labeled as conforming to the requirements of 
ASTM D7254, and those of Section R703.14.2 or Section 
R703.14.3, by an approved quality control agency. 


R703.14.1 Polypropylene siding and accessories. Poly- 
propylene siding and accessories shall be installed in 
accordance with manufacturer ’s installation instructions. 


R703.14.1.1 Installation. Polypropylene siding shall 
be installed over and attached to wood structural panel 
sheathing with minimum thickness of "/,, inch (11.1 
mm), or other substrate, composed of wood or wood- 
based material and fasteners having equivalent with- 
drawal resistance. 


R703.14.1.2 Fastener requirements. Unless otherwise 
specified in the approved manufacturer's instructions, 
nails shall be corrosion resistant, with a minimum 0.120- 
inch (3 mm) shank and minimum 0.313-inch (8 mm) 
head diameter. Nails shall be a minimum of 1"/, inches 
(32 mm) long or as necessary to penetrate sheathing or 
substrate not less than ?/, inch (19.1 mm). Where the nail 
fully penetrates the sheathing or nailable substrate, the 
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end of the fastener shall extend not less than '/, inch (6.4 
mm) beyond the opposite face of the sheathing or sub- 
strate. Staples are not permitted. 


R703.14.2 Fire separation. Polypropylene siding shall 
not be installed on walls with a fire separation distance of 
less than 5 feet (1524 mm) and walls closer than 10 feet 
(3048 mm) to a building on another lot. 


Exception: Walls perpendicular to the line used to 
determine the fire separation distance. 


R703.14.3 Flame spread index. The certification of the 
flame spread index shall be accompanied by a test report 
stating that all portions of the test specimen ahead of the 
flame front remained in position during the test in accor- 
dance with ASTM E84 or UL 723. 


R703.15 Cladding attachment over foam sheathing to 
wood framing. Cladding shall be specified and installed in 
accordance with Section R703, the cladding manufacturer's 
approved instructions, including any limitations for use over 
foam plastic sheathing, or an approved design. In addition, the 
cladding or furring attachments through foam sheathing to 
framing shall meet or exceed the minimum fastening require- 
ments of Section R703.15.1, Section R703.15.2, or an 
approved design for support of cladding weight. 


Exceptions: 


1. Where the cladding manufacturer has provided 
approved installation instructions for application over 
foam sheathing, those requirements shall apply. 


2. For exterior insulation and finish systems, refer to 
Section R703.9. 


3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section R703.8. 


R703.15.1 Direct attachment. Where cladding is installed 
directly over foam sheathing without the use of furring, 
cladding minimum fastening requirements to support the 
cladding weight shall be as specified in Table R703.15.1. 


R703.15.2 Furred cladding attachment. Where wood 
furring is used to attach cladding over foam sheathing, fur- 
ring minimum fastening requirements to support the clad- 
ding weight shall be as specified in Table R703.15.2. 
Where placed horizontally, wood furring shall be preser- 
vative-treated wood in accordance with Section R317.1 or 
naturally durable wood and fasteners shall be corrosion 
resistant in accordance Section R317.3. 


R703.16 Cladding attachment over foam sheathing to 
cold-formed steel framing. Cladding shall be specified and 
installed in accordance with Section R703, the cladding man- 
ufacturer's approved instructions, including any limitations 
for use over foam plastic sheathing, or an approved design. In 
addition, the cladding or furring attachments through foam 
sheathing to framing shall meet or exceed the minimum fas- 
tening requirements of Section R703.16.1, Section R703.16.2 
or an approved design for support of cladding weight. 


Exceptions: 


1. Where the cladding manufacturer has provided 
approved installation instructions for application 
over foam sheathing, those requirements shall apply. 
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2. For exterior insulation and finish systems, refer to 
Section R703.9. 


3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section R703.8. 


R703.16.1 Direct attachment. Where cladding is 
installed directly over foam sheathing without the use of 
furring, cladding minimum fastening requirements to sup- 
port the cladding weight shall be as specified in Table 
R703.16.1. 


R703.16.2 Furred cladding attachment. Where steel or 
wood furring is used to attach cladding over foam sheath- 
ing, furring minimum fastening requirements to support the 
cladding weight shall be as specified in Table R703.16.2. 
Where placed horizontally, wood furring shall be preserva- 
tive-treated wood in accordance with Section R317.1 or 


including support of cladding weight as applicable. Fasteners 
used to attach cladding or furring through foam sheathing to 
masonry or concrete substrates shall be approved for applica- 
tion into masonry or concrete material and shall be installed 
in accordance with the fastener manufacturer's instructions. 


Exceptions: 
1. Where the cladding manufacturer has provided 
approved installation instructions for application over 


foam sheathing and connection to a masonry or concrete 
substrate, those requirements shall apply. 


2. For exterior insulation and finish systems, refer to Sec- 
tion R703.9. 


3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section R703.8. 


naturally durable wood and fasteners shall be corrosion 
resistant in accordance with Section R317.3. Steel furring 
shall have a minimum G60 galvanized coating. 


R703.17 Cladding attachment over foam sheathing to 
masonry or concrete wall construction. Cladding shall be 
specified and installed in accordance with Section 703.3 and 
the cladding manufacturer's instructions or an approved 
design. Foam sheathing shall be attached to masonry or con- 
crete construction in accordance with the insulation manufac- 
turer's installation instructions or an approved design. 
Furring and furring attachments through foam sheathing into 
concrete or masonry substrate shall be designed to resist 
design loads determined in accordance with Section R301, 


TABLE R703.15.1 
CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT ATTACHMENT 
OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT* 


MAXIMUM THICKNESS OF FOAM SHEATHING* 
(inches) 


CLADDING CLADDING | CLADDING 

FASTENER FASTENER | FASTENER 

THROUGH TYPE AND | VERTICAL 16" o.c. Fastener Horizontal Spacing 24" o.c. Fastener Horizontal Spacing 
FOAM MINIMUM | SPACING Cladding Weight: Cladding Weight: 

SHEATHING SIZE^ (inches) 


Fer [MER | wor мно | 3er нег има Гир 
diameter | 3 | 30 | 12 | 0& | bk | 59 | wm | DR | bk | 
Low ра Dam | m | m | 26 | pe | ок ок 


Wood framing 
(minimum 
1'/,-inch 


; 0.131” 
nail 


BUE CER EN | ој аю | мо 
Ге | 49 | 335 | 206 | 14 | 49 225 | 


0.162" 
dme [ 9 [49 [25 | ме |o | «m | та | ов | wm - 
nail 


DR 


Ге | 40 | 16 | ws | 95 | 49 | 095 | 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa. 

DR - Design Required. 

о.е. = On Center. 

a. Wood framing shall be Spruce-pine-fir or any wood species with a specific gravity of 0.42 or greater in accordance with AWC NDS. 
b. Nail fasteners shall comply with ASTM F1667, except nail length shall be permitted to exceed ASTM F1667 standard lengths. 

c. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289. 
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TABLE R703.15.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR APPLICATION 
OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT* ^ 


UTE S ни MAXIMUM THICKNESS OF FOAM SHEATHING® 
inches 
FASTENER | PENETRATION | SPACING ( ) 


FURRING | FRAMING | TYPE AND 


16" o.c. Furring* 24" o.c. Furring* 
MATERIAL | MEMEER | им | INTO WADE IN g 


SIZE FRAMING FURRING Siding Weight: Siding Weight: 


мај | (пеев) Гуџгј при | 18pst | 25pst | 3psf | тре | 16psf | 25»sf | 

ој | ameter [ 12 | 400 | 225 | 1а5 | 085 | 400 | res | 075 | DR | 
tos кона Миа 776 | 400 | 190 | 025 | DR | 400 | 105 | DR | DR | 
[ 12 4 | 230 | 120 | оло | 40 | 140 | ово | DR | 

[ 16 | 400 | 165 | 025 | ов | 400 | 090 | DR | DR | 

[ 24 | 40 | 090 | DR | DR | 235 | DR | DR | DR | 

[ 12 | 400 | 265 | 150 | 090 | 400 | 165 | озо | DR | 

[ ló [30 | 135 | 095 | озо | 40 | 110 | DR | ок | 

[ 2 | 400 | тло | DR | DR | 325 | озо | DR | DR | 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa. 

DR - Design Required. 

o.c. = On Center. 

a. Wood framing and furring shall be Spruce-pine-fir or any wood species with a specific gravity of 0.42 or greater in accordance with AWC NDS. 

b. Nail fasteners shall comply with ASTM F1667, except nail length shall be permitted to exceed ASTM F1667 standard lengths. 

c. Where the required cladding fastener penetration into wood material exceeds 7/, inch and is not more than 1'/, inches, a minimum 2X wood furring or an 
approved design shall be used. 

d. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289. 

e. Furring shall be spaced not more than 24 inches on center, in a vertical or horizontal orientation. In a vertical orientation, furring shall be located over wall 
studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall be achieved 
by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 


TABLE R703.16.1 
CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT ATTACHMENT 
OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT? 


MAXIMUM THICKNESS OF FOAM SHEATHING* 
(inches) 


CLADDING FASTENER | CLADDING FASTENER | CLADDING FASTENER 16" o.c. Fastener 24" o.c. Fastener 
THROUGH FOAM TYPE AND MINIMUM VERTICAL SPACING Horizontal Spacing Horizontal Spacing 


SHEATHING INTO: SIZE’? (inches) - 
Cladding Weight: Cladding Weight: 


No. 8 screw 
into 33-mil steel 
or thicker 


Steel framing 
(minimum penetration 
of steel thickness + 3 
threads) 


No. 10 screw 
into 33-mil steel 


No. 10 screw 
into 43-mil steel 
or thicker 


For SI: 1 inch = 25.4 mm, 1 mil = 0.0254 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa. 
DR - Design Required. 

о.с. = On Center. 

a. Steel framing shall be minimum 33 ksi steel for 33 mil and 43 mil steel, and 50 ksi steel for 54 mil steel or thicker. 

b. Screws shall comply with the requirements of ASTM C1513. 

c. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289. 
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TABLE R703.16.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR APPLICATION OVER FOAM PLASTIC 
SHEATHING TO SUPPORT CLADDING WEIGHT* 


MAXIMUM THICKNESS OF FOAM SHEATHING? 
inches 
FASTENER | penetration | FASTENER ( ) 


MINIMUM 
uer мм | „| аме 
iiia Sat [ i get ври 25gs | Sat [ув | tat [2559] 
3.00 3.00 | 0.65 
Steel 
thickness + 3 РДЕ СЗ | 100 | DR | DR | 2.85 | | DR | DR | DR | 
33-mil че f 24 [235 | Dr | ок | DR | 220 | DR | DR | DR 
-mi B B 
steel stud 12 4.00 | 225 | 0.70 3.70 | 1.05 
Steel 
Minimum ew | thiciness+3 | 16 [385 [145 | pk | px [340 | DR | px | DR 
а че [ a [340 ок | pR | DR [270 | DR | DR | DE | 
в "ses [2 [309 тво | DR | DR | 300 | 065 | DR | DR | 
wood fuming | | genw | thickness +3 [ 16 зоо [ 100 | DR | pr |285 ок | pa ок 
fis (Жо | 285 | | DR | DR | DR | 220 | | DR | DR | DR | 
ted нші sed | 12 [40 | 385 | 280 [180 | 400 | 305 | 150 | DR 
че [ж | 40 [225 | DR | DR | 40 | 065 | DR | DK | 


For SI: 1 inch = 25.4 mm, 1 mil = 0.0254 mm, 1 pound per square foot = 0.0479 kPa, 1 pound per square inch = 6.895 kPa. 
DR = Design Required. 
о.е. = On Center. 


a. 


Wood furring shall be Spruce-pine-fir or any softwood species with a specific gravity of 0.42 or greater. Steel furring shall be minimum 33-ksi steel. Steel 
studs shall be minimum 33-ksi steel for 33-mil and 43-mil thickness, and 50-ksi steel for 54-mil steel or thicker. 


b. Screws shall comply with the requirements of ASTM С1513. 


. Where the required cladding fastener penetration into wood material exceeds "/, inch and is not more than 1"/, inches, a minimum 2-inch nominal wood 


furring or an approved design shall be used. 


d. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM С1289. 


. Furring shall be spaced not more than 24 inches (610 mm) on center, in a vertical or horizontal orientation. In a vertical orientation, furring shall be located 


over wall studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall 
be achieved by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 
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CHAPTER 8 
ROOF-CEILING CONSTRUCTION 


SECTION R801 
GENERAL 


R801.1 Application. The provisions of this chapter shall 
control the design and construction of the roof-ceiling system 
for buildings. 


R801.2 Requirements. Roof and ceiling construction shall 
be capable of accommodating all loads imposed in accor- 
dance with Section R301 and of transmitting the resulting 
loads to the supporting structural elements. 


R801.3 Roof drainage. In areas where expansive soils or col- 
lapsible soils are known to exist, all dwellings shall have a 
controlled method of water disposal from roofs that will col- 
lect and discharge roof drainage to the ground surface not less 
than 5 feet (1524 mm) from foundation walls or to an approved 
drainage system. 


R801.4 Drainage control. Where required by the building 
official, all dwellings shall have a controlled method of water 
disposal from roofs that will collect and discharge all roof 
drainage in accordance with the Plumbing Code. 


SECTION R802 
WOOD ROOF FRAMING 


R802.1 General. Wood and wood-based products used for 
load-supporting purposes shall conform to the applicable pro- 
visions of this section. 


R802.1.1 Sawn lumber. Sawn lumber shall be identified 
by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an 
accreditation body that complies with DOC PS 20. In lieu 
of a grade mark, a certificate of inspection issued by a 
lumber grading or inspection agency meeting the require- 
ments of this section shall be accepted. 


R802.1.1.1  End-jointed lumber. Approved end- 
jointed lumber identified by a grade mark conforming 
to Section R802.1.1 shall be permitted to be used inter- 
changeably with solid-sawn members of the same spe- 
cies and grade. End-jointed lumber used in an assembly 
required elsewhere in this code to have a fire-resistance 
rating shall have the designation *Heat-Resistant Adhe- 
sive" or “HRA” included in its grade mark. 
R802.1.2 Structural glued-laminated timbers. Glued- 
laminated timbers shall be manufactured and identified as 
required in ANSI A190.1, ANSI 117 and ASTM D3737. 
R802.1.3 Structural iu, members. Structural log mem- 
bers shall comply with the provisions of ICC 400. 
R802.1.4 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab- 
lished and monitored in accordance with ASTM D5456. 
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R802.1.5 Fire-retardant-treated wood. Fire-retardant- 
treated wood (FRTW) is any wood product that, when 
impregnated with chemicals by a pressure process or other 
means during manufacture, shall have, when tested in 
accordance with ASTM E84 or UL 723, a listed flame 
spread index of 25 or less and does not show evidence of 
significant progressive combustion where the test is contin- 
ued for an additional 20-minute period. In addition, the 
flame front shall not progress more than 10.5 feet (3200 
mm) beyond the center line of the burners at any time 
during the test. 


R802.1.5.1 Pressure process. For wood products 
impregnated with chemicals by a pressure process, the 
process shall be performed in closed vessels under 
pressures not less than 50 pounds per square inch gauge 
(psig) (344.7 kPa). 


R802.1.5.2 Other means during manufacture. For 
wood products produced by other means during manu- 
facture the treatment shall be an integral part of the 
manufacturing process of the wood product. The treat- 
ment shall provide permanent protection to all surfaces 
of the wood product. 
R802.1.5.3 Testing. For wood products produced by 
other means during manufacture, other than a pressure 
process, all sides of the wood product shall be tested in 
accordance with and produce the results required in 
Section R802.1.5. Testing of only the front and back 
faces of wood structural panels shall be permitted. 
R802.1.5.4 Labeling. In addition to the labels required 
by Section R802.1.1 for sawn lumber and Section 
R803.2.1 for wood structural panels, each piece of fire- 
retardant-treated lumber and wood structural panel 
shall be labeled. The label shall contain: 

1. The identification mark of an approved agency in 

accordance with Section 1703.5 of the Building 
Code. 


. Identification of the treating manufacturer. 

. The name of the fire-retardant treatment. 

. The species of wood treated. 

. Flame spread index and smoke-developed index. 
. Method of drying after treatment. 


~ OQ tA + UN 


. Conformance to applicable standards in accor- 
dance with Sections R802.1.5.5 through 
R802.1.5.10. 


8. For FRTW exposed to weather, or a damp or wet 
location, the words “Мо increase in the listed 
classification when subjected to the Standard 
Rain Test” (ASTM D2898). 
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R802.1.5.5 Strength adjustments. Design values for 
untreated lumber and wood structural panels as speci- 
fied in Section R802.1 shall be adjusted for fire-retar- 
dant-treated wood. Adjustments to design values shall 
be based on an approved method of investigation that 
takes into consideration the effects of the anticipated 
temperature and humidity to which the fire-retardant- 
treated wood will be subjected, the type of treatment 
and redrying procedures. 


R802.1.5.6 Wood structural panels. The effect of 
treatment and the method of redrying after treatment, 
and exposure to high temperatures and high humidities 
on the flexure properties of fire-retardant-treated soft- 
wood plywood shall be determined in accordance with 
ASTM D5516. The test data developed by ASTM 
05516 shall be used to develop adjustment factors, max- 
imum loads and spans, or both for untreated plywood 
design values in accordance with ASTM D6305. Each 
manufacturer shall publish the allowable maximum 
loads and spans for service as floor and roof sheathing 
for their treatment. 


R802.1.5.7 Lumber. For each species of wood treated, 
the effect of the treatment and the method of redrying 
after treatment and exposure to high temperatures and 
high humidities on the allowable design properties of 
fire-retardant-treated lumber shall be determined in 
accordance with ASTM D5664. The test data developed 
by ASTM D5664 shall be used to develop modification 
factors for use at or near room temperature and at ele- 
vated temperatures and humidity in accordance with 
ASTM D6841. Each manufacturer shall publish the 
modification factors for service at temperatures of not 
less than 80?F (27°С) and for roof framing. The roof 
framing modification factors shall take into consider- 
ation the climatological location. 


R802.1.5.8 Exposure to weather. Where fire-retar- 
dant-treated wood is exposed to weather or damp or 
wet locations, it shall be identified as “Exterior” to 
indicate there is not an increase in the listed flame 
spread index as defined in Section R802.1.5 when sub- 
jected to ASTM D2898. 


R802.1.5.9 Interior applications. Interior fire-retar- 
dant-treated wood shall have a moisture content of not 
over 28 percent when tested in accordance with ASTM 
D3201 procedures at 92-percent relative humidity. Inte- 
rior fire-retardant-treated wood shall be tested in accor- 
dance with Section R802.1.5.6 or R802.1.5.7. Interior 
fire-retardant-treated wood designated as Type A shall 
be tested in accordance with the provisions of this sec- 
tion. 


R802.1.5.10 Moisture content. Fire-retardant-treated 
wood shall be dried to a moisture content of 19 percent 
or less for lumber and 15 percent or less for wood struc- 
tural panels before use. For wood kiln dried after treat- 
ment (KDAT) the kiln temperatures shall not exceed 
those used in kiln drying the lumber and plywood sub- 


mitted for the tests described in Section R802.1.5.6 for 
plywood and R802.1.5.7 for lumber. 


#802.1.6 Cross-laminated timber. Cross-laminated tim- 
ber shall be manufactured and identified as required by 
ANSI/APA PRG 320. 


R802.1.7 Engineered wood rim board. Engineered wood 
rim boards shall conform to ANSI/APA PRR 410 or shall 
be evaluated in accordance with ASTM D7672. Structural 
capacities shall be in accordance with ANSI/APA PRR 
410 or established in accordance with ASTM D7672. Rim 
boards conforming to ANSI/APA PRR 410 shall be 
marked in accordance with that standard. 


R802.1.8 Prefabricated wood I-joists. Structural capaci- 
ties and design provisions for prefabricated wood I-joists 
shall be established and monitored in accordance with 
ASTM 05055. 


R802.2 Design and construction. The roof and ceiling 
assembly shall provide continuous ties across the structure to 
prevent roof thrust from being applied to the supporting 
walls. The assembly shall be designed and constructed in 
accordance with the provisions of this chapter and Figures 
R606.11(1), R606.11(2) and R606.11(3) or in accordance 
with AWC NDS. 


R802.3 Ridge. А ridge board used to connect opposing raf- 
ters shall be not less than 1 inch (25 mm) nominal thickness 
and not less in depth than the cut end of the rafter. Where 
ceiling joist or rafter ties do not provide continuous ties 
across the structure, a ridge beam shall be provided and sup- 
ported on each end by a wall or girder. 


R802.4 Rafters. Rafters shall be in accordance with this sec- 
tion. 


R802.4.1 Rafter size. Rafters shall be sized based on the 
rafter spans in Tables R802.4.1(1) through R802.4.1(8). 
Rafter spans shall be measured along the horizontal pro- 
jection of the rafter. For other grades and species and for 
other loading conditions, refer to the AWC STJR. 


R802.4.2 Framing details. Rafters shall be framed not 
more than 1'/, inches (38 mm) offset from each other to a 
ridge board or directly opposite from each other with a 
collar tie, gusset plate or ridge strap in accordance with 
Section R802.4.6 and Table R602.3(1). Rafters shall be 
nailed to the top wall plates in accordance with Table 
R602.3(1) unless the roof assembly is required to comply 
with the uplift requirements of Section R802.11. 


R802.4.3 Hips and valleys. Hip and valley rafters shall be 
not less than 2 inches (51 mm) nominal in thickness and 
not less in depth than the cut end of the rafter. Hip and val- 
ley rafters shall be supported at the ridge by a brace to a 
bearing partition or be designed to carry and distribute the 
specific load at that point. 


R802.4.4 Rafter supports. Where the roof pitch is less 
than 3:12 (25-percent slope), structural members that sup- 
port rafters, such as ridges, hips and valleys, shall be 
designed as beams, and bearing shall be provided for raf- 
ters in accordance with Section R802.6. 
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TABLE R802.4.1(1) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling not attached to rafters, L/A = 180) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


RAFTER EIZE а ee | z=e | шите | СЬ 


SPACING SPECIES AND GRADE Maximum rafter spans? 


(inches) 
тент Tm rs inches) | inches) ine T inches) | inches) | inches) 


Noteb | Noteb 


Douglas fir-larch 


Douglas fir-larch 23-9 | Note b 
Douglas fir-larch 22-6 26-0 
Douglas fir-larch 17-2 19-11 
Hem-fir Noteb | Noteb 
Hem-fir 23-5 | Noteb 
Hem-fir 21-11 25-5 
Hem-fir 16-9 19-6 
Southern pine Noteb | Noteb 
Southern pine 23-2 | Noteb 
Southern pine 20-3 23-10 
Southern pine 15-7 18-6 
Spruce-pine-fir Noteb | Noteb 
Spruce-pine-fir 22-3 25-9 
Spruce-pine-fir 22-3 25-9 
Spruce-pine-fir 16-9 19-6 


Douglas fir-larch Note b 
Douglas fir-larch 23-10 
Douglas fir-larch 22-7 
P Douglas fir-larch 17-3 
ғ Hem-fir Note b 
Hem-fir 23-7 
Hem-fir 22-0 
Hem-fir 16-10 
Southern pine Note b 
Southern pine 23-10 
Southern pine 20-8 
Southern pine 16-0 
Spruce-pine-fir Note b 
Spruce-pine-fir 22-4 
Spruce-pine-fir 22-4 
Spruce-pine-fir 16-10 
Douglas fir-larch 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 
Hem-fir 
Hem-fir 
Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


19.2 


(continued) 
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TABLE R802.4.1(1)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling not attached to rafters, L/^ = 180) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


RAFTER | n РАИ а CI Eus [decorem] eee | 
а NS 20.2.” 


SPACING SPECIES AND GRADE Maximum rafter spans? 
inch 
Jus (feet - (feet - (feet - (feet - (feet - (feet - (feet - (feet - (feet - 
inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) | i 
9-] 14-4 18-10 23-9 9-1 13-3 16-10 


19-5 7-5 10-10 13-9 19-6 
Douglas fir-larch 18-6 


(feet - 
nches) 
23-10 


Douglas fir-larch 
Douglas fir-larch 


Douglas fir-larch 14-1 
Hem-fir 23-0 
Hem-fir 19-3 
Hem-fir 17-11 
Hem-fir 13-9 
Southern pine 24-8 
Southern pine 19-6 


Southern pine 16-10 
Southern pine 13-1 
Spruce-pine-fir 21-9 
Spruce-pine-fir 18-3 
Spruce-pine-fir 18-3 
Spruce-pine-fir 13-9 


Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 


a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


HH, Rafter Span Adjustment Factor 
R 


1/3 

1/4 0.76 

1/5 0.83 

1/6 0.90 
1/7.5 or less 1.00 


where: 
Ho = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 


H, = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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VW TABLE R802.4.1(2 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling attached to rafters, L/A = 240) 
DEAD LOAD = 10 psf 
RAFTER | 2940-0] 298 E ие] 2542] 294] зид | 278 | 2216 лы | 
SPACING | SPECIES AND GRADE Modum ipie 
inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) а inches) 
Douglas fir-larch Note b 
Douglas fir-larch Note b 
Douglas fir-larch 26-0 
Douglas fir-larch 19-11 
Hem-fir Note b 
Hem-fir Note b 
Hem-fir 25-5 
12 Hem-fir 19-6 
Southern pine Note b 
Southern pine Note b 
Southern pine 23-10 
Southern pine 18-6 
Spruce-pine-fir Note b 
Spruce-pine-fir 25-9 
Spruce-pine-fir 25-9 
== Spruce-pine-fir 19-6 
Ки Douglas fir-larch Note b 
Douglas fir-larch 23-10 
Douglas fir-larch 22-7 
Douglas fir-larch 17-3 
Hem-fir Note b 
Hem-fir 23-7 
Hem-fir 22-0 
16 Hem-fir 16-10 
Southern pine Note b 
Southern pine 23-10 
Southern pine 20-8 
Southern pine 16-0 
Spruce-pine-fir Note b 
Spruce-pine-fir 22-4 
Spruce-pine-fir 22-4 
Spruce-pine-fir 16-10 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
192 Douglas fir-larch 
Hem-fir 
у Hem-fir 
W Hem-fir 


Hem-fir 


(continued) 
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TABLE R802.4.1(2)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling attached to rafters, Мл = 240) 


DEAD LOAD - 10 psf DEAD LOAD - 20 psf 


RAFTER EXE Po Oe ны ae | анале НЕТ В 


SPACING | SPECIES AND GRADE Мах GE Span" 


inch 
i-i 
x inches) Жы inches) | inches) TT inches) | inches) | inches) inches) 


Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 


Southern pine 


Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


HH, 
1/3 
1/4 
1/5 
1/6 
1/7.5 or less 


Rafter Span Adjustment Factor 


where: 
Не = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 


b. Span exceeds 26 feet in length. (~ 
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TABLE R802.4.1(3) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling not attached to rafters, ЏА = 180) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


RAFTER | е е SAE Е ке СЕН алт 


SPACING SPECIES AND GRADE Maximum rafter spans? 


inches 
= 
inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) 


Noteb | Noteb 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 
Hem-fir 
Hem-fir 


Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 


Spruce-pine-fir 
Spruce-pine-fir 


Douglas fir-larch 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 
Hem-fir 
Hem-fir 


Hem-fir 


Southern pine 25-11 
Southern pine 20-5 
Southern pine 17-9 
Southern pine 13-9 
Spruce-pine-fir 22-10 
Spruce-pine-fir 19-2 


Spruce-pine-fir 


Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 


Hem-fir 


im Hem-fir 
ы Hem-fir 


Hem-fir 


(continued) 
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TABLE R802.4.1(3)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling not attached to rafters, L/A = 180) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


TEENA- nc 
RAFTER ИЕ ІІ: а ЕЕ ае ВЕСЕ р атла ЕЕ 


SPACING | SPECIES AND GRADE P ines 1222 


іпсіһ 
i Led inches) к) inches) xui en ae inches) | inches) 


Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


Нона 
1/3 


Rafter Span Adjustment Factor 


1/4 0.76 
1/5 0.83 
1/6 0.90 
1/7.5 or less 1.00 


where: 
Н. = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 

b. Span exceeds 26 feet in length. 
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TABLE R802.4.1(4) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling attached to rafters, L/A = 240) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


RAFTER KZITWESNSXLEEILIUGEIBDESWVELENELEEIIZK: d 


SPACING SPECIES AND GRADE Maximum rafter spans* 
(inches) 
B "== inches) | inches) | inches) "== ed inches) inches) inches) 
Douglas fir-larch 24-1 24-1 


Douglas fir-larch - - - 22-9 - - 20-4 
Douglas fir-larch - - - 21-7 - - - - 19-4 
Douglas fir-larch - 16-6 - - - - 14-9 
Hem-fir - - - 22-9 - - 22-9 
Hem-fir - - - 22-3 - - - 20-1 
Hem-fir - - 21-0 - E 18-9 
Hem-fir - - - 16-1 - 14-5 
Southern pine - 1 - 23-8 - - - 23-8 
Southern pine - - 22-3 - - 19-11 
Southern pine E - 19-5 - - 17-4 
Southern pine - - 15-0 - - - - 13-5 
Spruce-pine-fir - - 22-3 - - 22-3 
Spruce-pine-fir - - - 21-4 - - 19-1 


€ 


Spruce-pine-fir - - - 21-4 - 19-1 


Spruce-pine-fir - 16-1 - - - - 14-5 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 


(continued) 
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TABLE R802.4.1(4)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling attached to rafters, L/A = 240) 


DEAD LOAD = 10 psf DEAD LOAD г 20 psf 


RAFTER DAS АГЕ J Зал | зва.| Зз | Zaa | сө чын 


Maximum rafter spans* 


ac" c 
T MI inches) | inches) ты ва inches) w. inches) | inches) 
20-2 


SPACING SPECIES AND GRADE 
(inches) 


Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 
Hem-fir 
Hem-fir 
Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm. 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 


rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


НН» 
1/3 


Rafter Span Adjustment Factor 


1/4 0.76 
1/5 0.83 
1/6 0.90 
1/7.5 or less 1.00 


where: 
Не = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, — Height of roof ridge measured vertically above the top of the rafter support walls. 

b. Span exceeds 26 feet in length. 
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Су TABLE R802.4.1(5) 
VU RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling not attached to rafters, L/A = 180) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


eee. LONGER 
RAFTER „ЕРУ Iw DEI ES uem rcu e 


(inches) 
feet - (feet - (feet - (feet - (feet - (feet - (feet - feet - feet - (feet - 
— inches) | inches) | inches) | inches) inches) 55 қыт Қысы 
24-5 


Douglas fir-larch - - - = А = E 20-0 

Douglas fir-larch - - - - - 18-11 
Douglas fir-larch - - 2. S a 14-6 
Hem-fir L - Е s: 5 ~ А 23-7 
Hem-fir - - - > ы А 19-9 
Hem-fir - - - - E - = i 18-5 
Hem-fir - Ж 2 Е 2 E 14-1 
Southern pine - 4 » Е 5 25-3 


Douglas fir-larch 


Southern pine - - 5 = 20-0 
Southern pine - = £ Б 17-3 
Southern pine - - - E 13-5 
Spruce-pine-fir - - = - E ы т, А Т 22-4 
Spruce-pine-fir - - - B Ў Е 18-8 
Spruce-pine-fir - - ы $ 18-8 
Spruce-pine-fir - 9 5 а > ^ E 14-1 
Douglas fir-larch 

Douglas fir-larch 

Douglas fir-larch 

Douglas fir-larch 

Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 

Southern pine 

Southern pine 

Southern pine 

Southern pine 

Spruce-pine-fir 

Spruce-pine-fir 

Spruce-pine-fir 


Spruce-pine-fir 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 
Hem-fir 
Hem-fir 
Hem-fir 


(continued) 
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TABLE R802.4.1(5)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling not attached to rafters, L/^ = 180) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


EMEN. ЕИ 
RAFTER ELCHETLXIE LEIJELOSNCDOHAEINECONEGOUEZU 


SPACING SPECIES AND GRADE Maximum rafter — 
(inches) 
(feet - feet - feet - feet - (feet - feet - feet - feet - feet - feet - 
14-2 


Southern pine - 11-4 


Southern pine 


Southern pine 9-9 . 
Southern pine - - 7-4 
Spruce-pine-fir - - - 12-5 
Spruce-pine-fir - - 10-5 
Spruce-pine-fir - - - 10-5 
Spruce-pine-fir - - - 7-11 
Douglas fir-larch 

Douglas fir-larch 

Douglas fir-larch 

Douglas fir-larch 

Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 

Southern pine 

Southern pine 

Southern pine 

Southern pine 

Spruce-pine-fir 

Spruce-pine-fir 

Spruce-pine-fir 

Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


н/н, 
1/3 
1/4 
1/5 
1/6 
1/7.5 or less 


Rafter Span Adjustment Factor 


where: 
Hc = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 


b. Span exceeds 26 feet in length. m 
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x< TABLE R802.4.1(6) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling attached to rafters, L/^ = 240) 


DEAD LOAD = 10 psf DEAD LOAD - 20 psf 


RAFTER Boab WAR EO Ne ee затв аи е 


SPACING SPECIES AND GRADE Maximum rafter spans? 


i | | | | | wi | en | in | en | ис | 
€ inches) | inches) oa inches) “== ass 2 es) inches) 
24-8 


(inches) 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 


Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 


(continued) 
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TABLE R802.4.1(6)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling attached to rafters, L/^ = 240) 


DEAD LOAD = 10 psf DEAD LOAD - 20 psf 


NENNEN l. сай 
RAFTER аа ОНООВ ОНЫС Зэн) аза | 278 ] эке рани 


SPACING SPECIES AND GRADE Maximum rafter spans? 


inch 
ca sen ае іпсһеѕ) | іпсһеѕ) теме Beall T inches) inches) 
10-2 


Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

H/Hp 

1/3 

1/4 

1/5 

1/6 


1/7.5 or less 


Rafter Span Adjustment Factor 


where: 
НС = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 
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TABLE R802.4.1(7) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 70 psf, ceiling not attached to rafters, L/A = 180) 


DEAD LOAD = 10 psf DEAD LOAD - 20 psf 


RAFTER [Жн | ано | 458 | ани | акы | ани | тее | 278 | заед шы 


(inches) 
(feet- (feet- feet- (feet- (feet- (feet- (feet- feet- (feet- (feet- 
is inches) el е % inches) TM inches) ад inches) | inches) 
Douglas fir-larch 19-9 


Douglas fir-larch ~ - 16-1 
Douglas fir-larch - - 15-3 
Douglas fir-larch - - - 11-8 
Hem-fir - - 18-10 
Hem-fir - - - 15-11 
Hem-fir - - 14-10 
Hem-fir - 11-5 
Southern pine - - 19-7 
Southern pine - - 15-9 
Southern pine - - - 13-9 
Southern pine - 10-7 
Spruce-pine-fir - 18-0 
Spruce-pine-fir - 15-1 


Spruce-pine-fir - - - 15-1 
Spruce-pine-fir 11-5 
Douglas fir-larch 

Douglas fir-larch 

Douglas fir-larch 

Douglas fir-larch 

Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 

Southern pine 


Southern pine 


Southern pine 


Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 


(continued) 
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TABLE R802.4.1(7)—continued ^ 
RAFTER SPANS FOR COMMON LUMBER SPECIES ? 
(Ground snow load = 70 psf, ceiling not attached to rafters, L/A = 180) = 


DEAD LOAD = 10 psf DEAD LOAD - 20 psf 


RAFTER ЕСЕК: P Cae eee 


SPACING SPECIES AND GRADE Maximum Rafter Spans" 


ба ома Мей PO ы BM inches) inches) inches) | inches) 
18-8 


(inches) 


Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Spruce-pine-fir 
Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: 1 inch 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 


rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


HH, Rafter Span Adjustment Factor 


1/3 

1/4 0.76 

1/5 0.83 

1/6 0.90 
1/7.5 or less 1.00 


where: 
Не = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 
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TABLE R802.4.1(8) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 70 psf, ceiling attached to rafters, L/^ = 240) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


RAFTER кни: Кран C ee Oe | 


SPACING SPECIES AND GRADE Maximum rafter spans? 


feet - feet - (feet - feet - (feet - (feet - (feet - feet - feet - 
Кей Ки inches) fides inches) бана ени dd dn Eos 
14-3 


(inches) 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 


(continued) 
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TABLE R802.4.1(8)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 70 psf, ceiling attached to rafters, L/A = 240) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


RAFTER ШЕ sayas ЕН ee 277 3 


SPACING SPECIES AND GRADE Maximum rafter spans* 


ny | ey | | | | | i | | | о 
= — i inches) | inches) = i inches) | inches) | inches) 


(inches) 


Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 


HJH, Rafter Span Adjustment Factor 


1⁄3 

1⁄4 0.76 

1/5 0.83 

1/6 0.90 
1/7.5 or less 1.00 


where: 
Не = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, — Height of roof ridge measured vertically above the top of the rafter support walls. 
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R802.4.5 Purlins. Installation of purlins to reduce the 
span of rafters is permitted as shown in Figure R802.4.5. 
Purlins shall be sized not less than the required size of the 
rafters that they support. Purlins shall be continuous and 
shall be supported by 2-inch by 4-inch (51 mm by 102 
mm) braces installed to bearing walls at a slope not less 
than 45 degrees (0.79 rad) from the horizontal. The braces 
shall be spaced not more than 4 feet (1219 mm) on center 
and the unbraced length of braces shall not exceed 8 feet 
(2438 mm). 


R802.4.6 Collar ties. Where collar ties are used to con- 
nect opposing rafters, they shall be located in the upper 
third of the attic space and fastened in accordance with 
Table R602.3(1). Collar ties shall be not less than 1 inch 
by 4 inches (25 mm x 102 mm) nominal, spaced not more 
than 4 feet (1220 mm) on center. Ridge straps in accor- 
dance with Table R602.3(1) shall be permitted to replace 
collar ties. 


R802.5 Ceiling joists. Ceiling joists shall be continuous 
across the structure or securely joined where they meet over 
interior partitions in accordance with Table R802.5.2. 


R802.5.1 Ceiling joist size. Ceiling joists shall be sized 
based on the joist spans in Tables R802.5.1(1) and 
R802.5.1(2). For other grades and species and for other 
loading conditions, refer to the AWC STJR. 


RAFTER SPANS 


ROOF-CEILING CONSTRUCTION 


R802.5.2 Ceiling joist and rafter connections. Where 
ceiling joists run parallel to rafters, they shall be connected 
to rafters at the top wall plate in accordance with Table 
R802.5.2. Where ceiling joists are not connected to the 
rafters at the top wall plate, they shall be installed in the 
bottom third of the rafter height in accordance with Figure 
R802.4.5 and Table R802.5.2. Where the ceiling joists are 
installed above the bottom third of the rafter height, the 
ridge shall be designed as a beam. Where ceiling joists do 
not run parallel to rafters, the ceiling joists shall be con- 
nected to top plates in accordance with Table R602.3(1). 
Each rafter shall be tied across the structure with a rafter 
tie or a 2-inch by 4-inch (51 mm x 102 mm) kicker con- 
nected to the ceiling diaphragm with nails equivalent in 
capacity to Table R802.5.2. 


R802.5.2.1 Ceiling joists lapped. Ends of ceiling joists 
shall be lapped not less than 3 inches (76 mm) or butted 
over bearing partitions or beams and toenailed to the 
bearing member. Where ceiling joists are used to pro- 
vide resistance to rafter thrust, lapped joists shall be 
nailed together in accordance with Table R802.5.2 and 
butted joists shall be tied together in a manner to resist 
such thrust. Joists that do not resist thrust shall be per- 
mitted to be nailed in accordance with Table R602.3(1). 
Wood structural panel roof sheathing, in accordance 
with Table R503.2.1.1(1), shall not cantilever more 
than 9 inches (229 mm) beyond the gable endwall 
unless supported by gable overhang framing. 


COLLAR TIE OR 


RIDGE STRAP 1 
S 
NS 


RIDGE BOARD OR BEAM 


ДМ 
For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 degree = 0.018 rad. 


RAISED RAFTER TIE 
SEE RAFTER SPAN TABLE 
FOR ADJUSTED RAFTER SPANS x 
(HC/HR = 1/3 MAX) I 
PURLIN AND 
PURLIN BRACE 
45 DEG. CEILING JOIST LAP Nem mc ете TNT 
MIN | о 
CEILING JOIST 
RAFTER TO JOIST 
CONNECTION 
TOP PLATE(S) Же ЕЛА Но 
PARTITIONS — 
BEARING WALL BEARING WALL: 


Не = Height of ceiling joists or rafter ties measured vertically above the top of rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 


FIGURE R802.4.5 
BRACED RAFTER CONSTRUCTION 
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CEILING JOIST 
SPACING (inches) 


TABLE R802.5.1(1) 


CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240) 


SPECIES AND GRADE 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Maximum ceiling joist spans 
(feet - inches) (feet - inches) (feet - inches) 


(continued) 
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CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240) 


DEAD LOAD = 5 psf 


( р ) TABLE R802.5.1(1)—continued 


CEILING JOIST 


SPACING (inches) SPECIES AND GRADE 


Maximum ceiling joist spans 
(feet - inches) (feet - inches) (feet - inches) (feet - inches) 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern -pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 


Spruce-pine-fir 


Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. Span exceeds 26 feet in length. 


e 
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CEILING JOIST 
SPACING (inches) 


400 


TABLE R802.5.1(2) 


CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240) 


SPECIES AND GRADE 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


(continued) 
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CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240) 


DEAD LOAD = 10 psf 


P TABLE R802.5.1(2)—continued 


CEILING JOIST 


SPACING (inches) SPECIES AND GRADE 


Maximum ceiling joist spans 
(feet - inches) (feet - inches) (feet - inches) (feet - inches) 


Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Douglas fir-larch 
Hem-fir 

Hem-fir 

Hem-fir 

Hem-fir 
Southern pine 
Southern pine 
Southern pine 
Southern pine 
Spruce-pine-fir 
Spruce-pine-fir 
Spruce-pine-fir 


Spruce-pine-fir 


Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. Span exceeds 26 feet in length. 


@ 
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TABLE R802.5.2 
RAFTER/CEILING JOIST HEEL JOINT CONNECTIONS* ^: 9. e, 8 


GROUND SNOW LOAD (psf) 


RAFTER Roof span (feet) 


SPACING 


Required number of 16d common nails* ° рег heel joint 5рисе5“ +° 


6 10 8 11 8 12 15 11 15 20 

8 13 11 14 11 15 20 14 20 26 

11 19 16 21 16 23 30 21 30 39 
8 11 


БЕНЕПТЕЛЕГ 
ERE 
БЕШЕНЕ 
БЕШТЕ ЖЕПП 
ЖЕЕП ЕР ЕГ 


— — — 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. 40d box nails shall be permitted to be substituted for 16d common nails. 

b. Nailing requirements shall be permitted to be reduced 25 percent if nails are clinched. 

c. Heel joint connections are not required where the ridge is supported by a load-bearing wall, header or ridge beam. 

d. Where intermediate support of the rafter is provided by vertical struts or purlins to a load-bearing wall, the tabulated heel joint connection requirements shall 
be permitted to be reduced proportionally to the reduction in span. 

. Equivalent nailing patterns are required for ceiling joist to ceiling joist lap splices. 

Applies to roof live load of 20 psf or less. 

g. Tabulated heel joint connection requirements assume that ceiling joists or rafter ties are located at the bottom of the attic space. Where ceiling joists or rafter 

ties are located higher in the attic, heel joint connection requirements shall be increased by the following factors: 


mo 


Heel Joint Connection Adjustment Factor 


1/3 
1⁄4 
1/5 
1/6 
1/10 or less 


where: 
Ho = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 
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R802.5.2.2 Rafter ties. Wood rafter ties shall be not less 
than 2 inches by 4 inches (51 mm x 102 mm) installed in 
accordance with Table R802.5.2 at each rafter. Other 
approved rafter tie methods shall be permitted. 


R802.5.2.3 Blocking. Blocking shall be not less than 
utility grade lumber. 


R802.6 Bearing. The ends of each rafter or ceiling joist shall 
have not less than 1'/, inches (38 mm) of bearing on wood or 
metal and not less than 3 inches (76 mm) on masonry or concrete. 
The bearing on masonry or concrete shall be direct, or a sill plate 
of 2-inch (51 mm) minimum nominal thickness shall be provided 
under the rafter or ceiling joist. The sill plate shall provide a min- 
imum nominal bearing area of 48 square inches (30 865 mm’). 


R802.6.1 Finished ceiling material. If the finished ceiling 
material is installed on the ceiling prior to the attachment of 
the ceiling to the walls, such as in construction at a factory, 
a compression strip of the same thickness as the finished 
ceiling material shall be installed directly above the top 
plate of bearing walls if the compressive strength ofthe fin- 
ished ceiling material is less than the loads it will be 
required to withstand. The compression strip shall cover the 
entire length of such top plate and shall be not less than one- 
halfthe width ofthe top plate. It shall be of material capable 
of transmitting the loads transferred through it. 


R802.7 Cutting, drilling and notching. Structural roof 
members shall not be cut, bored or notched in excess of the 
limitations specified in this section. 


R802.7.1 Sawn lumber. Cuts, notches and holes in solid 
lumber joists, rafters, blocking and beams shall comply 
with the provisions of Section R502.8.1 except that canti- 
levered portions of rafters shall be permitted in accordance 
with Section R802.7.1.1. 


CANTILEVER LENGTH NOT 
TO EXCEED 24 INCHES 
(R802.7.1.1) 


NOT LESS THAN 
3-1/2 INCHES 
(R802.7.1.1) 


Ф 


For SI: 1 inch = 25.4 mm. 
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R802.7.1.1 Cantilevered portions of rafters. Notches 
on cantilevered portions of rafters are permitted pro- 
vided the dimension of the remaining portion of the raf- 
ter is not less than 3'/, inches (89 mm) and the length of 
the cantilever does not exceed 24 inches (610 mm) in 
accordance with Figure R802.7.1.1. 


R802.7.1.2 Ceiling joist taper cut. Taper cuts at the ends 
ofthe ceiling joist shall not exceed one-fourth the depth of 
the member in accordance with Figure R802.7.1.2. 


R802.7.2 Engineered wood products. Cuts, notches and 
holes bored in trusses, structural composite lumber, struc- 
tural glue-laminated members, cross-laminated timber 
members or I-joists are prohibited except where permitted 
by the manufacturer's recommendations or where the 
effects of such alterations are specifically considered in the 
design of the member by a registered design professional. 


R802.8 Lateral support. Roof framing members and ceiling 
joists having a depth-to-thickness ratio exceeding 5 to 1 
based on nominal dimensions shall be provided with lateral 
support at points of bearing to prevent rotation. For roof raf- 
ters with ceiling joists attached in accordance with Table 
R602.3(1), the depth-to-thickness ratio for the total assembly 
shall be determined using the combined thickness of the raf- 
ter plus the attached ceiling joist. 


Exception: Roof trusses shall be braced in accordance 
with Section R802.10.3. 


R802.8.1 Bridging. Rafters and ceiling joists having а 
depth-to-thickness ratio exceeding 6 to 1 based on nominal 
dimensions shall be supported laterally by solid blocking, 
diagonal bridging (wood or metal) or a continuous 1-inch by 
3-inch (25 mm by 76 mm) wood strip nailed across the rafters 
or ceiling joists at intervals not exceeding 8 feet (2438 mm). 


DEPTH, D 


D/4 MAX. 
(R802.7.1) 


FIGURE R802.7.1.1 
RAFTER NOTCH 
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DEPTH OF TAPER 


CUT, D/4 MAX. 
MEASURED ar 
INSIDE FACE SS 


OF SUPPORT 


JOIST DEPTH AT 
TAPER CUT 


DEPTH, D 


FIGURE R802.7.1.2 
CEILING JOIST TAPER CUT 


R802.9 Framing of openings. Openings in roof and ceiling 
framing shall be framed with header and trimmer joists. Where 
the header joist span does not exceed 4 feet (1219 mm), the 
header joist shall be permitted to be a single member the same 
size as the ceiling joist or rafter. Single trimmer joists shall be 
permitted to be used to carry a single header joist that is located 
within 3 feet (914 mm) of the trimmer joist bearing. Where the 
header joist span exceeds 4 feet (1219 mm), the trimmer joists 
and the header joist shall be doubled and of sufficient cross 
section to support the ceiling joists or rafter framing into the 
header. Approved hangers shall be used for the header joist to 
trimmer joist connections where the header joist span exceeds 
6 feet (1829 mm). Tail joists over 12 feet (3658 mm) long shall 
be supported at the header by framing anchors or on ledger 
strips not less than 2 inches by 2 inches (51 mm by 51 mm). 


In all structures in Seismic Design Categories D,, D, and 
D, and in townhouses in Seismic Design Category C, open- 
ings on a roof shall comply with the requirements of Section 
R301.2.2.6, Item 4. 

R802.10 Wood trusses. 


R802.10.1 Truss design drawings. Truss design draw- 
ings, prepared in conformance to Section R802.10.1, shall 
be provided to the building official and approved prior to 
installation. Truss design drawings shall be provided with 
the shipment of trusses delivered to the job site. Truss 
design drawings shall include, at a minimum, the follow- 
ing information: 
1. Slope or depth, span and spacing. 
2. Location of all joints. 
3. Required bearing widths. 
4. Design loads as applicable. 
4.1. Top chord live load (as determined from 
Section R301.6). 


404 


4.2. Top chord dead load. 

4.3. Bottom chord live load. 

4.4. Bottom chord dead load. 

4.5. Concentrated loads and their points of appli- 
cation. 

4.6. Controlling wind and earthquake loads. 

5. Adjustments to lumber and joint connector design 
values for conditions of use. 

6. Each reaction force and direction. 

7. Joint connector type and description such as size, 
thickness or gage and the dimensioned location of 
each joint connector except where symmetrically 
located relative to the joint interface. 

8. Lumber size, species and grade for each member. 

9. Connection requirements for: 

9.1. Truss to girder-truss. 
9.2. Truss ply to ply. 
9.3. Field splices. 

10. Calculated deflection ratio or maximum descrip- 

tion for live and total load. 


11. Maximum axial compression forces in the truss 
members to enable the building designer to design 
the size, connections and anchorage of the perma- 
nent continuous lateral bracing. Forces shall be 
shown on the truss design drawing or on supple- 
mental documents. 


12. Required permanent truss member bracing location. 


R802.10.2 Design. Wood trusses shall be designed in 
accordance with accepted engineering practice. The design 
and manufacture of metal-plate-connected wood trusses 
shall comply with ANSI/TPI 1. The truss design drawings 
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shall be prepared by a registered professional where 
required by the statutes ofthe jurisdiction in which the proj- 
ect is to be constructed in accordance with Section R106.1. 


R802.10.2.1 Applicability limits. The provisions of 
this section shall control the design of truss roof fram- 
ing where snow controls for buildings that are not 
greater than 60 feet (18 288 mm) in length perpendicu- 
lar to the joist, rafter or truss span, not greater than 36 
feet (10 973 mm) in width parallel to the joist, rafter or 
truss span, not more than three stories above grade 
plane in height, and have roof slopes not smaller than 
3:12 (25-percent slope) or greater than 12:12 (100-per- 
cent slope). Truss roof framing constructed in accor- 
dance with the provisions of this section shall be 
limited to sites subjected to a maximum design wind 
speed of 140 miles per hour (63 m/s), Exposure B or C, 
and a maximum ground snow load of 70 psf (3352 Pa). 
For consistent loading of all truss types, roof snow load 
is to be computed as: 0.7 p,. 


R802.10.3 Bracing. Trusses shall be braced to prevent 
rotation and provide lateral stability in accordance with the 
requirements specified in the construction documents for 
the building and on the individual truss design drawings. 
In the absence of specific bracing requirements, trusses 
shall be braced in accordance with accepted industry prac- 
tice such as the SBCA Building Component Safety Infor- 
mation (BCSI) Guide to Good Practice for Handling, 
Installing & Bracing of Metal Plate Connected Wood 
Trusses. 


R802.10.4 Alterations to trusses. Truss members shall not 
be cut, notched, drilled, spliced or otherwise altered in any 
way without the approval of a registered design profes- 
sional. Alterations resulting in the addition of load such as 
HVAC equipment water heater that exceeds the design load 
for the truss shall not be permitted without verification that 
the truss is capable of supporting such additional loading. 


R802.11 Roof tie-down. 


R802.11.1 Uplift resistance. Roof assemblies shall have 
uplift resistance in accordance with Sections R802.11.1.1 
and R802.11.1.2. 


Where the uplift force does not exceed 200 pounds 
(90.8 kg), rafters and trusses spaced not more than 24 
inches (610 mm) on center shall be permitted to be 
attached to their supporting wall assemblies in accordance 
with Table R602.3(1). 


Where the basic wind speed does not exceed 115 mph, 
the wind exposure category is B, the roof pitch is 5:12 (42- 
percent slope) or greater, and the roof span is 32 feet (9754 
mm) or less, rafters and trusses spaced not more than 24 
inches (610 mm) on center shall be permitted to be attached 
to their supporting wall assemblies in accordance with 
Table R602.3(1). 


R802.11.1.1 Truss uplift resistance. Trusses shall be 
attached to supporting wall assemblies by connections 
capable of resisting uplift forces as specified on the 
truss design drawings for the basic design wind speed 
listed in Table R301.2(1) or as shown on the construc- 
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tion documents. Uplift forces shall be permitted to be 
determined as specified by Table R802.11, if applica- 
ble, or as determined by accepted engineering practice. 


R802.11.1.2 Rafter uplift resistance. Individual raf- 
ters shall be attached to supporting wall assemblies by 
connections capable of resisting uplift forces as deter- 
mined by Table R802.11 or as determined by accepted 
engineering practice. Connections for beams used in a 
roof system shall be designed in accordance with 
accepted engineering practice. 


SECTION R803 
ROOF SHEATHING 


R803.1 Lumber sheathing. Allowable spans for lumber 
used as roof sheathing shall conform to Table R803.1. Spaced 
lumber sheathing for wood shingle and shake roofing shall 
conform to the requirements of Sections R905.7 and R905.8. 
Spaced lumber sheathing is not allowed in Seismic Design 
Category D,. 


TABLE R803.1 
MINIMUM THICKNESS OF LUMBER ROOF SHEATHING 


RAFTER OR BEAM SPACING MINIMUM NET THICKNESS 
(inches) (inches) 


y^ 


48* 


То 


72“ 


For SI: 1 inch = 25.4 mm. 

a. Minimum 270 F, 340,000 Е. 
b. Minimum 420 F, 660,000 Е. 
c. Minimum 600F,, 1,150,000 Е. 


R803.2 Wood structural panel sheathing. 


R803.2.1 Identification and grade. Wood structural pan- 
els shall conform to DOC PS 1, DOC PS 2, CSA O437 or 
CSA 0325, and shall be identified for grade, bond classifi- 
cation and performance category by a grade mark or certif- 
icate of inspection issued by an approved agency. Wood 
structural panels shall comply with the grades specified in 
Table R503.2.1.1(1). 


R803.2.1.1 Exposure durability. Wood structural pan- 
els, when designed to be permanently exposed in outdoor 
applications, shall be of an exterior exposure durability. 
Wood structural panel roof sheathing exposed to the 
underside shall be permitted to be of interior type bonded 
with exterior glue, identified as Exposure 1. 


R803.2.1.2 Fire-retardant-treated plywood. The 
allowable unit stresses for fire-retardant-treated ply- 
wood, including fastener values, shall be developed 
from an approved method of investigation that consid- 
ers the effects of anticipated temperature and humidity 
to which the fire-retardant-treated plywood will be sub- 
jected, the type of treatment and redrying process. The 
fire-retardant-treated plywood shall be graded by an 
approved agency. 
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TABLE R802.11 
RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (ASD) (POUNDS PER CONNECTION)? ^ ° % © f s. 


Basic Design Wind Speed V (mph) 
MENU PT OI Ci, Нена от ИРДЕ NENTUCECO JANE 
[sm [2512 | «m | 2542 | «өл | 2542 | «sw | 2542 | «sm | зе 


122 


RAFTER 
OR TRUSS 
SPACING 


(continued) 
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TABLE R802.11—continued 
RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (ASD) (POUNDS PER CONNECTION)? ^ «4e f. g, h 


Basic Design Wind Speed V (mph) 
Roof Pitch Roof Pitch Roof Pitch Roof Pitch Roof Pitch 


> 5:12 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound = 0.454 kg, 1 pound per square foot = 47.9 N/m’, 


1 pound per linear foot — 14.6 N/m. 


. The uplift connection forces are based on a maximum 33-foot mean roof height and Wind Exposure Category B or C. For Exposure D, the uplift connection 


force shall be selected from the Exposure C portion of the table using the next highest tabulated basic design wind speed. The adjustment coefficients in Table 
R301.2.1(2) shall not be used to multiply the tabulated forces for Exposures C and D or for other mean roof heights. | | 


. The uplift connection forces include an allowance for roof and ceiling assembly dead load of 15 psf. 

. The tabulated uplift connection forces are limited to a maximum roof overhang of 24 inches. 

. The tabulated uplift connection forces shall be permitted to be multiplied by 0.75 for connections not located within 8 feet of building corners. 

. For buildings with hip roofs with 5:12 and greater pitch, the tabulated uplift connection forces shall be permitted to be multiplied by 0.70. This reduction shall 


not be combined with any other reduction in tabulated forces. 


. For wall-to-wall and wall-to-foundation connections, the uplift connection force shall be permitted to be reduced by 60 plf for each full wall above. 
. Linear interpolation between tabulated roof spans and wind speeds shall be permitted. 
. The tabulated forces for a 12-inch on-center spacing shall be permitted to be used to determine the uplift load in pounds per linear foot. 
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R803.2.2 Allowable spans. The maximum allowable 
spans for wood structural panel roof sheathing shall not 
exceed the values set forth in Table R503.2.1.1(1), or APA 
E30. 


R803.2.3 Installation. Wood structural panel used as roof 
sheathing shall be installed with joints staggered or not 
staggered in accordance with Table R602.3(1), APA E30 
for wood roof framing or with Table R804.3 for cold- 
formed steel roof framing. Wood structural panel roof 
sheathing in accordance with Table R503.2.1.1(1) shall not 
cantilever more than 9 inches (229 mm) beyond the gable 
endwall unless supported by gable overhang framing. 


SECTION R804 
COLD-FORMED STEEL ROOF FRAMING 


R804.1 General. Elements shall be straight and free of any 
defects that would significantly affect their structural perfor- 
mance. Cold-formed steel roof framing members shall be in 
accordance with the requirements of this section. 


R804.1.1 Applicability limits. The provisions of this sec- 
tion shall control the construction of cold-formed steel 
roof framing for buildings not greater than 60 feet (18 288 
mm) perpendicular to the joist, rafter or truss span, not 
greater than 40 feet (12 192 mm) in width parallel to the 
joist span or truss, less than or equal to three stories above 
grade plane and with roof slopes not less than 3:12 (25- 
percent slope) or greater than 12:12 (100-percent slope). 
Cold-formed steel roof framing constructed in accordance 
with the provisions of this section shall be limited to sites 


HORIZONTAL 
FRAMING 
MEMBER 


BEARING STIFFENER 
TRACK 


STUD 


€ STUD 


HORIZONTAL HORIZONTAL 
€ FRAMING Ç FRAMING 
MEMBER MEMBER 


ЕД 


МАХ. 


VERTICAL VERTICAL 
€ FRAMING € FRAMING 
MEMBER MEMBER 


For SI: 1 inch = 25.4 mm. 


where the basic design wind speed is less than 140 miles 
per hour (63 m/s), Exposure Category B or C, and the 
ground snow load is less than or equal to 70 pounds per 
square foot (3350 Pa). 


In all structures in Seismic Design Categories D,, D, 
and D, and in townhouses in Seismic Design Category C, 
cold-formed steel roof framing shall comply with the 
requirements of Section R301.2.2.6. 


R804.1.2 In-line framing. Cold-formed steel roof fram- 
ing constructed in accordance with Section R804 shall be 
located in line with load-bearing studs in accordance with 
Figure R804.1.2 and the tolerances specified as follows: 


1. The maximum tolerance shall be 7, inch (19.1 mm) 
between the centerline of the horizontal framing 
member and the centerline of the vertical framing 
member. 


2. Where the centerline of the horizontal framing 
member and bearing stiffener are located to one side 
of the centerline of the vertical framing member, the 
maximum tolerance shall be "/, inch (3.2 mm) 
between the web of the horizontal framing member 
and the edge of the vertical framing member. 


R804.2 Structural framing. Load-bearing, cold-formed steel 
roof framing members shall be in accordance with this section. 


R804.2.1 Material. Load-bearing, cold-formed steel 
framing members shall be cold formed to shape from 
structural quality sheet steel complying with the require- 
ments of ASTM A1003, Structural Grades 33 Type H and 
50 Type H. 


HORIZONTAL 
FRAMING 
MEMBER 


BEARING STIFFENER 
TRACK 


STUD 


€ BEARING 
STIFFENER 
HORIZONTAL 
€ FRAMING 
MEMBER 


Ye" MAX. 
FROM WEB OF 
HORIZONTAL 
FRAMING 
MEMBER TO 
EDGE OF 
VERTICAL 
FRAMING 
MEMBER 


VERTICAL 
€ FRAMING 
MEMBER 


FIGURE R804.1.2 
IN-LINE FRAMING 
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R804.2.2 Corrosion protection. Load-bearing, cold- 
formed steel framing shall have a metallic coating comply- 
ing with ASTM A1003 and one of the following: 


1. Not less than G 60 in accordance with ASTM A653. 
2. Notless than AZ 50 in accordance with ASTM A792. 


R804.2.3 Dimension, thickness and material grade. 
Load-bearing, cold-formed steel roof framing members 
shall comply with Figure R804.2.3(1) and with the dimen- 
sional and thickness requirements specified in Table 
R804.2.3. Additionally, C-shaped sections shall have a 
minimum flange width of 1.625 inches (41 mm) and a 
maximum flange width of 2 inches (51 mm). The mini- 
mum lip size for C-shaped sections shall be "/, inch (12.7 
mm). Tracks shall comply with Figure R804.2.3(2) and 
shall have a minimum flange width of 1'/, inches (32 mm). 
Minimum Grade 33 ksi steel shall be used wherever 33 
mil and 43 mil thicknesses are specified. Minimum Grade 
50 ksi steel shall be used wherever 54 and 68 mil thick- 
nesses are specified. 
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R804.2.4 Identification. Load-bearing, cold-formed steel 
framing members shall have a legible Jabel, stencil, stamp or 
embossment with the following information as a minimum: 


1. Manufacturer's identification. 
2. Minimum base steel thickness in inches (mm). 
3. Minimum coating designation. 


4. Minimum yield strength, in kips per square inch 
(ksi) (MPa). 

R804.2.5 Fastening requirements. Screws for steel-to- 
steel connections shall be installed with a minimum edge 
distance and center-to-center spacing of !/, inch (12.7 mm), 
shall be self-drilling tapping and shall conform to ASTM 
C1513. Structural sheathing shall be attached to cold- 
formed steel roof rafters with minimum No. 8 self-drilling 
tapping screws that conform to ASTM С1513. Screws for 
attaching structural sheathing to cold-formed steel roof 
framing shall have a minimum head diameter of 0.292 inch 
(7.4 mm) with countersunk heads and shall be installed with 


TABLE R804.2.3 
LOAD-BEARING COLD-FORMED STEEL ROOF FRAMING MEMBER SIZES AND THICKNESSES 


MEMBER WEB DEPTH MINIMUM BASE STEEL THICKNESS 
DESIGNATION* (inches) mil (inches) 
350S162-t 33 (0.0329), 43 (0.0428), 54 (0.0538) 


чес E зе, 54 (09539 680067) | 


For SI: 1 inch = 25.4 mm 

a. The member designation is defined by the first number representing the member depth in hundredths of an inch, the letter “s” representing a stud or joist 
member, the second number representing the flange width in hundredths of an inch and the letter “t” shall be a number representing the minimum base metal 
thickness in mils. 


FLANGE 
FLANGE 
WEB 
SIZE OF TRACK 
DEPTH OF WEB LIP (INSIDE TO INSIDE) 
(OUTSIDE TO 
OUTSIDE) / 
Byte es WEB 
FIGURE R804.2.3(1) FIGURE R804.2.3(2) 
C-SHAPED SECTION TRACK SECTION 
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a minimum edge distance of ?/, inch (9.5 mm). Gypsum 
board ceilings shall be attached to cold-formed steel joists 
with minimum No. 6 screws conforming to ASTM C954 
or ASTM С1513 with a bugle-head style and shall be 
installed in accordance with Section R805. For all connec- 
tions, screws shall extend through the steel not fewer than 
three exposed threads. Fasteners shall have rust-inhibitive 
coating suitable for the installation in which they are being 
used, or be manufactured from material not susceptible to 
corrosion. 


R804.2.6 Web holes, web hole reinforcing and web hole 
patching. Web holes, web hole reinforcing and web hole 
patching shall be in accordance with this section. 


R804.2.6.1 Web holes. Web holes in roof framing 
members shall comply with all of the following condi- 
tions: 


1. Holes shall conform to Figure R804.2.6.1. 


2. Holes shall be permitted only along the centerline 
of the web of the framing member. 


3. Center-to-center spacing of holes shall be not less 
than 24 inches (610 mm). 


4. The web hole width shall be not greater than one- 
half the member depth, or 2'/, inches (64 mm). 


5. Holes shall have a web hole length not exceeding 
4'/, inches (114 mm). 


6. The minimum distance between the edge of the 
bearing surface and the edge of the web hole shall 
be not less than 10 inches (254 mm). 


Framing members with web holes not conforming 
to Items 1 though 6 shall be reinforced in accordance 
with Section R804.2.6.2, patched in accordance with 
Section R804.2.6.3 or designed in accordance with 
accepted engineering practices. 


R804.2.6.2 Web hole reinforcing. Reinforcement of 
web holes in ceiling joists not conforming to the 
requirements of Section R804.2.6.1 shall be permit- 


For SI: 1 inch = 25.4 mm. 


BEARING CONDITION ee | 


ted if the hole is located fully within the center 40 
percent of the span and the depth and length of the 
hole do not exceed 65 percent of the flat width of the 
web. The reinforcing shall be a steel plate or C- 
shaped section with a hole that does not exceed the 
web hole size limitations of Section R804.2.6.1 for the 
member being reinforced. The steel reinforcing shall 
be the same thickness as the receiving member and 
shall extend not less than 1 inch (25 mm) beyond all 
edges of the hole. The steel reinforcing shall be fas- 
tened to the web of the receiving member with No. 8 
screws spaced not greater than 1 inch (25 mm) center 
to center along the edges of the patch with minimum 
edge distance of '/, inch (12.7 mm). 


R804.2.6.3 Hole patching. Patching of web holes in 
roof framing members not conforming to the require- 
ments in Section R804.2.6.1 shall be permitted in 
accordance with either of the following methods: 


1. Framing members shall be replaced or designed 
in accordance with accepted engineering prac- 
tices where web holes exceed either of the fol- 
lowing size limits: 


1.1. The depth of the hole, measured across 
the web, exceeds 70 percent of the flat 
width of the web. 


1.2. The length of the hole measured along 
the web, exceeds 10 inches (254 mm) or 
the depth of the web, whichever is 
greater. 


2. Web holes not exceeding the dimensional require- 
ments in Section R804.2.6.3, Item 1, shall be 
patched with a solid steel plate, stud section or 
track section in accordance with Figure 
R804.2.6.3. The steel patch shall, as a minimum, 
be the same thickness as the receiving member 
and shall extend not less than 1 inch (25 mm) 
beyond all edges of the hole. The steel patch shall 
be fastened to the web of the receiving member 


| |—— 10мм ——- 


дуг 4 
CENTERLINE OF WEB 
MAX. 


FIGURE R804.2.6.1 
ROOF FRAMING MEMBER WEB HOLES 
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with No. 8 screws spaced not greater than 1 inch 
(25 mm) center-to-center along the edges of the 
patch with minimum edge distance of '/, inch 


(12.7 mm). 


JOIST 


SOLID STEEL PLATE, 
C-SHAPE OR TRACK, 


MIN. THICKNESS AS 
JOIST 


NO. 8 SCREWS 
SPACED AT 1 IN. O.C. 
(ТУР) 


For SI: 1 inch = 25.4 mm. 


FIGURE R804.2.6.3 
ROOF FRAMING MEMBER WEB HOLE PATCH 


R804.3 Roof construction. Cold-formed steel roof systems 
constructed in accordance with the provisions of this section 
shall consist of both ceiling joists and rafters in accordance 
with Figure R804.3 and fastened in accordance with Table 
R804.3. 


R804.3.1 Ceiling joists. Cold-formed steel ceiling joists 
shall be in accordance with this section. 


R804.3.1.1 Minimum ceiling joist size. Ceiling joist 
size and thickness shall be determined in accordance 
with the limits set forth in Tables R804.3.1.1(1) and 
R804.3.1.1(2). When determining the size of ceiling 
joists, the lateral support of the top flange shall be clas- 
sified as unbraced, braced at midspan or braced at third 
points in accordance with Section R804.3.1.3. Where 
sheathing material is attached to the top flange of ceiling 
joists or where the bracing is spaced closer than at third 
points of the joists, the “third point" values from Tables 
R804.3.1.1(1) and R804.3.1.1(2) shall be used. 


Ceiling joists shall have a bearing support length of 
not less than 1'/, inches (38 mm) and shall be connected 
to roof rafters (heel joint) with No. 10 screws in accor- 
dance with Figure R804.3.1.1 and Table R804.3.1.1(3). 


Where continuous joists are framed across interior 
bearing supports, the interior bearing supports shall be 
located within 24 inches (610 mm) of midspan of the 
ceiling joist, and the individual spans shall not exceed 
the applicable spans in Tables R804.3.1.1(1) and 
R804.3.1.1(2). 
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Where the attic is to be used as an occupied space, 
the ceiling joists shall be designed in accordance with 
Section R505. 


R804.3.1.2 Ceiling joist bottom flange bracing. The 
bottom flanges of ceiling joists shall be laterally braced 
by the application of gypsum board or continuous steel 
straps installed perpendicular to the joist run in accor- 
dance with one of the following: 


1. Gypsum board shall be fastened with No. 6 
screws in accordance with Section R702. 


2. Steel straps with a minimum size of 1'/, inches by 
33 mils (38 mm by 0.84 mm) shall be installed at 
a maximum spacing of 4 feet (1219 mm). Straps 
shall be fastened to the bottom flange at each joist 
with one No. 8 screw and shall be fastened to 
blocking with two No. 8 screws. Blocking shall 
be installed between joists at a maximum spacing 
of 12 feet (3658 mm) measured along a line of 
continuous strapping (perpendicular to the joist 
run), and at the termination of all straps. 


R804.3.1.3 Ceiling joist top flange bracing. The top 
flanges of ceiling joists shall be laterally braced as 
required by Tables R804.3.1.1(1) and R804.3.1.1(2), in 
accordance with one of the following: 


1. Minimum 33-mil (0.84 mm) C-shaped member 
in accordance with Figure R804.3.1.3(1). 


2. Minimum 33-mil (0.84 mm) track section in 
accordance with Figure R804.3.1.3(1). 


3. Minimum 33-mil (0.84 mm) hat section in accor- 
dance with Figure R804.3.1.3(1). 


4. Minimum 54-mil (1.37 mm) 1'/,-inch (38 mm) 
cold-rolled channel section in accordance with 
Figure R804.3.1.3(1). 


5. Minimum 1'/,-inch by 33-ти (38 mm by 0.84 
mm) continuous steel strap in accordance with 
Figure R804.3.1.3(2). 


Lateral bracing shall be installed perpendicular to 
the ceiling joists and shall be fastened to the top flange 
of each joist with one No. 8 screw. Blocking shall be 
installed between joists in line with bracing at a maxi- 
mum spacing of 12 feet (3658 mm) measured perpen- 
dicular to the joists. Ends of lateral bracing shall be 
attached to blocking or anchored to a stable building 
component with two No. 8 screws. 


R804.3.1.4 Ceiling joist splicing. Splices in ceiling 
joists shall be permitted, if ceiling joist splices are sup- 
ported at interior bearing points and are constructed in 
accordance with Figure R804.3.1.4. The number of 
screws on each side of the splice shall be the same as 
required for the heel joint connection in Table 
R804.3.1.1(3). 
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WITHOUT RAFTER SUPPORT BRACE í | 


RIDGE MEMBER 
Ў ту SEE FIGURE R804.3.2.4 
RAFTER SPAN 
WITH RAFTER SUPPORT BRAC RAFTER BOTTOM FLANGE 


BRACING (FLAT STRAP, 
3505162-33 MIL C-SECTION, 
OR TRACK SECTION) 


HEEL JOINT 
SEE FIGURE 


< N 
| АТ 4 FT. O.C. TO RAFTER SUPPORT BRAC 
3505162-33 MIL C- OR TRACK 


SECTION OR STRAP FOR CEILING 7 


bw TOP FLANGE BRACING 


CEILING кт 


У IN. GYPSUM BOARD 


6 IN. MAX. TO CENTER 
OF SCREW PATTERN EAVE OVERHANG 
2FT. MAX. 


WHEN INSTALLED RAFTER SUPPORT 
BRACE SHALL BE A MINIMUM ОР 
3505162-33 MIL C-SECTION, CONNECTED 
TO EACH CEILING JOIST AND RAFTER 
WITH 4 SCREWS AT EACH END (COPE 
FLANGES OF BAR AT CEILING JOIST 
CONNECTION OR USE GUSSET PLATE) 


— q NU GIS: SEAN —s 


= LOAD-BEARING WALL SHALL BE 
cU WHEN RAFTER BRACE 
U 


7*—LOAD-BEARING WALL 


LOAD-BEARING WALL 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm. 


FIGURE R804.3 
COLD-FORMED STEEL ROOF CONSTRUCTION 


TABLE R804.3 
ROOF FRAMING FASTENING SCHEDULE* ^ 


DESCRIPTION OF BUILDING ELEMENTS NUMBER AND SIZE OF FASTENERS* SPACING OF FASTENERS 


6" o.c. on edges and 12" 
to rafter No. 8 screws о.с. at interior supports. 6” 
о.с. at gable end truss 


I2 oc. 
Table R804.3.1.1(3) than '/" from all edges. 
Ceiling Joist | RoofSpan |... енд иа Exposure Category 
2 2 2 
WE IE 0 E Е ПИЕ аса 
Each ceiling joist 
IUE T PINE | жт 
ПЕВА Fa, 


Roof sheathing (oriented strand board or plywood) 


Spacing (in.) 


IB 


N 
N 


Ceiling joist or 
roof truss to top 


: 
N 
- 
- 
- 
^ 


N 
[5] 
+ 


N 
| 
| 
" 
| У 


T 
W 
НН. 
"t 


о 
N 


+ 
° 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 mil = 0.0254 mm. 
a. Screws are a minimum No. 10 unless noted otherwise. 


b. Indicated number of screws shall be applied through the flanges of the truss or ceiling joist or through each leg of a 54 mil clip angle. See Section R804.3.8 
for additional requirements to resist uplift forces. 
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TABLE R804.3.1.1(1) 
CEILING JOIST SPANS 
10 PSF LIVE LOAD (NO ATTIC STORAGE) ^ + 


1 


MEMBER 
DESIGNATION 


Ген | — | ОЕ = = 
Геј — P - Е НОЕ ОЕ ПО 
= сре ubEe | соо | 3 
ара - 1 ЕК pu Ге Ееее 
[meses | че | ми | mar | ит | ње | же | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 pound per square foot = 0.0479 kPa. 

a. Deflection criterion: L/240 for total loads. 

b. Ceiling dead load = 5 psf. 

c. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
d. Listed allowable spans are not applicable for 3508162-33, 5505162-33, 550$162-43 and 8005162-43 continuous joist members. 
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TABLE R804.3.1.1(2) 
CEILING JOIST SPANS 
20 PSF LIVE LOAD (LIMITED ATTIC STORAGE)* P' ° 4 


Неа | смеат NAE чи 


MEMBER 
DESIGNATION 


10'-10^ 
6 1 T^ 


Г - | - ow: 


10005162-43 
10005162-54 
10005162-68 


For SI: 1 inch = 25.4 тт, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 pound per square foot = 0.0479 kPa. 

a. Deflection criterion: L/240 for total loads. 

b. Ceiling deal load = 5 psf. 

c. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
| d. Listed allowable spans are not applicable for 3505162-33, 3505162-43, 5505162-33, 5505162-43 and 800$162-43 continuous joist members. 


TABLE R804.3.1.1(3) 
NUMBER OF SCREWS REQUIRED FOR CEILING JOIST TO ROOF RAFTER CONNECTION* 


NUMBER OF SCREWS 
Building width (feet) 


Ground snow load (psf) 


14 
БЕГЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЛЕДЕНІЛІЛЕЛЕЛІЛЕН 
БЕСГЕНЕНЕНЕЛЕНЕНЕНЕЛЕНЕЛЕЛЕНЕЛЕНЕНЕНЕШЕНЕЛЕЛЕН 
БЕСЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕІ 
[m э е ез з ее з е е о а а вааз то 
з а а | е ВЕ а Е а | е а раа els, 
Ете аре заара ааз t ара ESTIS) 
ЕИ ВЕ СЗ ВЕ СЗ ВЕ ВЕ ВЕ ВЕ 12 5112.2 15170 TEST] 
[um о НЕЛИ ЗИ ВЕ ае зе ПСИ ИСА зз ре ез егэ Е 
кы А НЕЛИ ВЕ ЗА ВЕ НЕЛИ Е ERERERERERENENERKRENEBENEN 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479kPa. 

a. Screws shall be No. 10. 
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CEILING JOIST TRACK 


FASTEN RAFTER TO 
CEILING JOIST WITH 
MINIMUM NO. 10 SCREWS 

AS REQUIRED OR THROUGH 
CLIP ANGLE, PLATE OR OTHER 
APPROVED CONNECTOR 


FASTEN ROOF TO WALL 
TRACK WITH 2 NO. 10 
SCREWS THROUGH CEILING 
JOIST FLANGES, 54 MIL CLIP 
ANGLE (MINIMUM), STEEL 
PLATE OR OTHER 
APPROVED CONNECTOR 


LOAD-BEARING STUD — — — — — » 


For SI: 1 mil = 0.0254 mm. 


FIGURE R804.3.1.1 
JOIST TO RAFTER CONNECTION 


BRACING. USE 1 NO. 8 SCREW TO EACH JOIST. 


ANCHORAGE AT 

END IS REQUIRED. N 
AT SPLICE LOCATIONS, EITHER LAP MEMBERS 
AS SHOWN OR ABUT, WITH 2 NO. 8 SCREWS 


EACH END OF EACH MEMBER. 


CEILING FRAMING 
MEMBERS. GYPSUM BOARD 
ON BOTTOM CHORD NOT 
SHOWN FOR CLARITY. 


FIGURE R804.3.1.3(1) 
CEILING JOIST TOP FLANGE BRACING WITH C-SHAPED, TRACK OR COLD-ROLLED CHANNEL 
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ANCHORAGE AT 
END IS REQUIRED. Pw 


For SI: 1 foot = 304.8 mm. 


FIGURE R804.3.1.3(2) 
CEILING JOIST TOP FLANGE BRACING WITH CONTINUOUS STEEL STRAP AND BLOCKING 


CEILING JOIST 


NUMBER OF SCREWS 
ON EACH SIDE OF 
SPLICE SHALL BE THE 
SAME AS REQUIRED 
FOR THE HEEL JOINT 
CONNECTION 


TRACK 


LOAD-BEARING STUD 


For SI: 1 inch = 25.4 mm. 


FIGURE R804.3.1.4 
SPLICED CEILING JOISTS 
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STRAP BRACING, INSTALL TAUT, 
USE 1 NO. 8 SCREW TO EACH JOIST. 


SHORT SEGMENT OF 
STUD OR TRACK 

USED AS BLOCKING: 
AT STRAP SPLICE 
LOCATIONS, AT ENDS, 
AND AT MAX. 12 FT O.C. 


C-SHAPE OR TRACK 
SECTION WITH 
MINIMUM SIZE AND 
THICKNESS AS 
CEILING JOIST 


CEILING JOIST 
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R804.3.2 Roof rafters. Cold-formed steel roof rafters 
shall be in accordance with this section. 


R804.3.2.1 Minimum roof rafter sizes. Roof rafter 
size and thickness shall be determined in accordance 
with the limits set forth in Table R804.3.2.1(1) based on 
the horizontal projection of the roof rafter span. For 
determination of roof rafter sizes, reduction of roof 
spans shall be permitted where a roof rafter support 
brace is installed in accordance with Section 
R804.3.2.2. The reduced roof rafter span shall be taken 
as the larger ofthe distances from the roof rafter support 
brace to the ridge or to the heel measured horizontally. 


For the purpose of determining roof rafter sizes in 
Table R804.3.2.1(1), basic design wind speeds shall be 
converted to equivalent ground snow loads in accor- 
dance with Table R804.3.2.1(2). Roof rafter sizes shall 
be based on the higher of the ground snow load or the 
equivalent snow load converted from the basic design 
wind speed. 


R804.3.2.1.1 Eave overhang. Eave overhangs shall 
not exceed 24 inches (610 mm) measured horizontally. 


R804.3.2.1.2 Rake overhangs. Rake overhangs 
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zontally. Outlookers at gable endwalls shall be 
installed in accordance with Figure R804.3.2.1.2. 


R804.3.2.2 Roof rafter support brace. Where used to 
reduce roof rafter spans in determining roof rafter sizes, 
a roof rafter support brace shall meet all of the follow- 
ing conditions: 
1. Minimum 3505162-33 C-shaped brace member 
with maximum length of 8 feet (2438 mm). 


2. Minimum brace member slope of 45 degrees 
(0.785 rad) to the horizontal. 


3. Minimum connection of brace to a roof rafter and 
ceiling joist with four No.10 screws at each end. 


4. Maximum 6 inches (152 mm) between brace/ceil- 
ing joist connection and load-bearing wall below. 


5. Each roof rafter support brace greater than 4 feet 
(1219 mm) in length, shall be braced with a sup- 
plemental brace having a minimum size of 
350$162-33 or 350T162-33 such that the maxi- 
mum unsupported length of the roof rafter sup- 
port brace is 4 feet (1219 mm). The supplemental 
brace shall be continuous and shall be connected 
to each roof rafter support brace using two No. 8 


shall not exceed 12 inches (305 mm) measured hori- Screws. 
OPTION #1 
је 1FTMAX 1 FT MIN KOENE 
350S 162-33 BLOCKING #8 SCREWS n E @ 6 IN. О.С. 
BETWEEN OUTLOOKERS 
wm me БЕЛІНЕ 8 6 N. 


(MN: 5 SCREWS E EACH) 


4 - #8 SCREWS 
(OUTLOOKER TO 
WALL TRACK) 


WALL SHEATHING 


3505 162-33 OUTLOOKERS 
@2FTOC.W 

тоси т 

TRACK EACH END 


2- #8 SCREWS 
TO EACH STUD 


WALL SHEATHING 


GABLE 
ENDWALL 
STUDS 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


CLIP ANGLE 
WITH 2 - #8 
SCREWS EACH 
LEG 


5 ROOF RAFTER 


3508162-33 (WITH 

0 cd HOLES) 
OUTLOOK RAFTERS 
ALIGN WITH EACH 
GABLE WALL STUD 


OPTION #2 


1 FT МАХ 1 FT MIN Om —| 
(SEE NOTE) 
#8 SCREWS @ 6 IN. О.С. 


94 ROOF RAFTER 


NOTE ROOF SHEATHING JOINTS PARALLEL 
TO THE GABLE ENDWALL ARE NOT PERMITTED 
IN THIS REGION UNLESS AN APPROVED 
TENSION TIE IS PROVIDED. 


FIGURE R804.3.2.1.2 
GABLE ENDWALL OVERHANG DETAILS 
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TABLE R804.3.2.1(1) 
ROOF RAFTER SPANS* ^ © 


MEMBER 
DESIGNATION 


с АМЫ ases 440. — 
Dwesea| 95 | ze | ме | зе | m [we | x | ww | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. Table provides maximum horizontal rafter spans in feet and inches for slopes between 3:12 and 12:12. 

b. Deflection criteria: L/240 for live loads and L/180 for total loads. 

c. Roof dead load = 12 psf. 

d. Grade 33 ksi steel is permitted to be used for 33 mil and 43 mil thicknesses. Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 


TABLE R804.3.2.1(2) 
BASIC DESIGN WIND SPEED TO EQUIVALENT SNOW LOAD CONVERSION 


EQUIVALENT GROUND SNOW LOAD (psf) 
BASIC WIND SPEED 


AND EXPOSURE 
Roof slope 


50 


For SI: 1 mile per hour = 0.447 m/s, | pound per square foot = 0.0479 kPa. 


418 2021 OREGON RESIDENTIAL SPECIALTY CODE 


R804.3.2.3 Roof rafter splice. Roof rafters shall not be 
spliced. 


R804.3.2.4 Roof rafter to ceiling joist and ridge mem- 
ber connection. Roof rafters shall be connected to a par- 
allel ceiling joist to form a continuous tie between 
exterior walls in accordance with Figure R804.3.1.1 and 
Table R804.3.1.1(3). Ceiling joists shall be connected to 
the top track of the load-bearing wall in accordance with 
Table R804.3, either with the required number of No. 10 
screws applied through the flange of the ceiling joist or 
by using a 54-mil (1.37 mm) clip angle with the required 
number of No.10 screws in each leg. Roof rafters shall 
be connected to a ridge member with a minimum 2-inch 
by 2-inch (51 mm by 51 mm) clip angle fastened with 
No. 10 screws to the ridge member in accordance with 
Figure R804.3.2.4 and Table R804.3.2.4. The clip angle 
shall have a steel thickness equivalent to or greater than 
the roof rafter thickness and shall extend the depth of the 
roof rafter member to the extent possible. The ridge 
member shall be fabricated from a C-shaped member 
and a track section that shall have a minimum size and 
steel thickness equivalent to or greater than that of adja- 


CLIP ANGLE 


For SI: 1 inch = 25.4 mm. 
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cent roof rafters and shall be installed in accordance with 
Figure R804.3.2.4. The ridge member shall extend the 
full depth of the sloped roof rafter cut. 


R804.3.2.5 Roof rafter bottom flange bracing. The 
bottom flanges of roof rafters shall be continuously 
braced, at a maximum spacing of 8 feet (2440 mm) as 
measured parallel to the roof rafters, with one of the 
following members: 
1. Minimum 33-mil (0.84 mm) C-shaped member. 
2. Minimum 33-mil (0.84 mm) track section. 
3. Minimum 1'/,-inch by 33-mil (38 mm by 0.84 
mm) steel strap. 
The bracing element shall be fastened to the bottom flange 
of each roof rafter with one No. 8 screw and shall be fas- 
tened to blocking with two No. 8 screws. Blocking shall 
be installed between roof rafters in-line with the continu- 
ous bracing at a maximum spacing of 12 feet (3658 mm) 
measured perpendicular to the roof rafters. The ends of 
continuous bracing shall be fastened to blocking or 
anchored to a stable building component with two No. 8 
screws. 


NO. 10 SCREWS IN EACH 
LEG OF CLIP ANGLE 


HIP MEMBER OR RIDGE 
MEMBER: C-SHAPE INSIDE 
ATRACK SECTION FASTENED 
WITH NO. 10 SCREWS AT 24 IN. 
O.C. THROUGH TOP AND 
BOTTOM FLANGES 


FIGURE R804.3.2.4 
RIDGE MEMBER CONNECTION 


TABLE R804.3.2.4 
SCREWS REQUIRED AT EACH LEG OF CLIP ANGLE FOR ROOF RAFTER TO RIDGE MEMBER CONNECTION* 


NUMBER OF SCREWS 


BUILDING WIDTH (feet) Ground snow load (psf) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. Screws shall be No. 10 minimum. 
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R804.3.3 Cutting and notching. Flanges and lips of load- 
bearing, cold-formed steel roof framing members shall not 
be cut or notched. 


R804.3.4 Headers. Roof-ceiling framing above wall open- 
ings shall be supported on headers. The allowable spans for 
headers in load-bearing walls shall not exceed the values 
set forth in Section R603.6 and Tables R603.6(1) through 
R603.6(6). 


R804.3.5 Framing of openings in roofs and ceilings. 
Openings in roofs and ceilings shall be framed with header 
and trimmer joists. Header joist spans shall not exceed 4 
feet (1219 mm) in length. Header and trimmer joists shall 
be fabricated from joist and track members having a mini- 
mum size and thickness equivalent to the adjacent ceiling 
joists or roof rafters and shall be installed in accordance 
with Figures R804.3.5(1) and R804.3.5(2). Each header 
joist shall be connected to trimmer joists with not less than 
four 2-inch by 2-inch (51 by 51 mm) clip angles. Each clip 
angle shall be fastened to both the header and trimmer joists 
with four No. 8 screws, evenly spaced, through each leg of 
the clip angle. The steel thickness ofthe clip angles shall be 
not less than that of the ceiling joist or roof rafter. Each 
track section for a built-up header or trimmer joist shall 
extend the full length of the joist (continuous). 


R804.3.6 Roof trusses. Cold-formed steel trusses shall be 
designed and installed in accordance with AISI S240. In 
the absence of specific bracing requirements, trusses shall 
be braced in accordance with accepted industry practices, 
such as the SBCA Cold-Formed Steel Building Compo- 
nent Safety Information (CFSBCSI) Guide to Good Prac- 
tice for Handling, Installing & Bracing of Cold-Formed 
Steel Trusses. Trusses shall be connected to the top track 
of the load-bearing wall in accordance with Table R804.3, 


For SI: 1 foot = 304.8 mm. 


either with two No. 10 screws applied through the flange 
of the truss or by using a 54-mil (1.37 mm) clip angle with 
two No. 10 screws in each leg. 


R804.3.7 Ceiling and roof diaphragms. Ceiling and roof 
diaphragms shall be in accordance with this section. 


R804.3.7.1 Ceiling diaphragms. At gable endwalls a 
ceiling diaphragm shall be provided by attaching a 
minimum '/,-inch (12.7 mm) gypsum board or a mini- 
mum ?/,-inch (9.5 mm) wood structural panel sheath- 
ing, that complies with Section R803, to the bottom of 
ceiling joists or roof trusses and connected to wall 
framing in accordance with Figures R804.3.7.1(1) and 
R804.3.7.1(2), unless studs are designed as full height 
without bracing at the ceiling. Flat blocking shall con- 
sist of C-shaped or track section with a minimum thick- 
ness of 33 mils (0.84 mm). For a gypsum board 
sheathed ceiling, the diaphragm length shall be in 
accordance with Table R804.3.7.1. For a wood struc- 
tural panel sheathed ceiling, the diaphragm length shall 
be not less than 12 feet (3658 mm) for building widths 
less than 36 feet (10 973 mm), or not less than 14 feet 
(4267 mm) for building widths greater than or equal to 
36 feet (10 973 mm). 


The ceiling diaphragm shall be secured with screws 
spaced at a maximum 6 inches (152 mm) o.c. at panel 
edges and a maximum 12 inches (305 mm) o.c. in the 
field. The required lengths in Table R804.3.7.1 for gyp- 
sum board sheathed ceiling diaphragms shall be permit- 
ted to be multiplied by 0.35 if all panel edges are 
blocked. Multiplying the required lengths in Table 
R804.3.7.1 for gypsum board sheathed ceiling dia- 
phragms by 0.9 shall be permitted if all panel edges are 
secured with screws spaced at 4 inches (102 mm) o.c. 


JOIST/RAFTER 
(TYP) 


JOIST/RAFTER (ТУР.) 


FIGURE R804.3.5(1) 
ROOF OR CEILING OPENING 
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NO. 8 SCREWS AT 24 IN. O.C. / 
TOP AND BOTTOM (ТУР.) / 


ҒА. сыға ба 
HEADER JOIST 


C-SHAPE INSIDE A TRACK 


4 NO. 8 SCREWS THROUGH EACH LEG 
OF CLIP ANGLE (ONE SIDE OF 
CONNECTION) MINIMUM LENGTH EQUALS 
JOIST WEB DEPTH MINUS 7, IN. 


MINIMUM 2 IN. x 2 IN. СЫР ANGLE 
WITH 4 NO. 8 SCREWS 
THROUGH EACH LEG, BOTH 
SIDES OF CONNECTION 


ud. C-SHAPE INSIDE 
Sy A TRACK (TYP.) 


For SI: 1 inch = 25.4 mm. 


FIGURE R804.3.5(2) 
HEADER TO TRIMMER CONNECTION 


e 


TABLE R804.3.7.1 
REQUIRED LENGTHS FOR CEILING DIAPHRAGMS AT GABLE ENDWALLS 
GYPSUM BOARD SHEATHED, CEILING HEIGHT = 8 ЕЕЕТ* 52 °' 9 


EXPOSURE CATEGORY BASIC DESIGN WIND SPEED (mph) 


For SI: 1 inch 25.4 mm, 1 pound per square foot = 0.0479 kPa, 1 mile per hour = 0.447 m/s, 1 foot = 304.8 mm, 1 mil = 0.0254 mm. 

a. Ceiling diaphragm is composed of '/,-inch gypsum board (min. thickness) secured with screws spaced at 6 inches o.c. at panel edges and 12 inches o.c. infield. 
Use No. 8 screws (min.) where framing members have a designation thickness of 54 mils or less and No. 10 screws (min.) where framing members have a 
designation thickness greater than 54 mils. 

. Maximum aspect ratio (length/width) of diaphragms is 2:1. 

. Building width is in the direction of horizontal framing members supported by the wall studs. 

. Required diaphragm lengths are to be provided at each end of the structure. 

. Multiplying required diaphragm lengths by 0.35 is permitted if all panel edges are blocked. 

. Multiplying required diaphragm lengths by 0.9 is permitted if all panel edges are secured with screws spaced at 4 inches o.c. 

. To determine the minimum diaphragm length for buildings with ceiling heights of 9 feet or 10 feet values in this table shall be multiplied by 1.15. 


со њоро с 
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CEILING JOISTS 


FLAT STUD OR TRACK 
BLOCKING AT 48 IN. O.C. 
AT FIRST TWO JOIST 
SPACES 


3 NO. 8 SCREWS AT 
EACH STUD 


NO. 8 SCREWS AT 
6 INCHES O.C. TO 


STUD BLOCKING 


WOOD STRUCTURAL 
ELEVATION se at. е PANEL OR GYPSUM 
BOARD DIAPHRAGM 
GABLE 
ENDWALL 
STUDS 


For SI: 1 inch = 25.4 mm. 


FIGURE R804.3.7.1(1) 
CEILING DIAPHRAGM TO GABLE ENDWALL DETAIL 


ROOF SHEATHING ROOF RAFTER 
(OR TRUSS TOP CHORD) 
ROOF BLOCKING 
CEILING JOIST 
МО. 8 SCREWS АТ 6 IN. О.С. (OR TRUSS BOTTOM CHORD) 
WOOD STRUCTURAL 
PANEL OR GYPSUM 
STRUCTURAL WALL BOARD CAPE 


350T125-33 TRACK 
BLOCKING 


For SI: 1 inch = 25.4 mm. 


FIGURE R804.3.7.1(2) 
CEILING DIAPHRAGM TO SIDEWALL DETAIL 
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R804.3.7.2 Roof diaphragm. A roof diaphragm shall 
be provided by attaching not less than */,-inch (9.5 mm) 
wood structural panel that complies with Section R803 
to roof rafters or truss top chords in accordance with 
Table R804.3. Buildings with 3:1 or larger plan aspect 
ratio and with roof rafter slope (pitch) of 9:12 or larger 
shall have the roof rafters and ceiling joists blocked in 
accordance with Figure R804.3.7.2. 


R804.3.8 Roof tie-down. Roof assemblies shall be con- 
nected to walls below in accordance with Table R804.3. A 
continuous load path shall be provided to transfer uplift 
loads to the foundation. 


SECTION R805 
CEILING FINISHES 


R805.1 Ceiling installation. Ceilings shall be installed in 
accordance with the requirements for interior wall finishes as 
provided in Section R702. 


1'/, IN. x 33 MIL CONT. 
STRAP LAP 12 IN. WITH 
4 NO. 5 SCREWS WHERE 
SPLICE REQUIRED 


SCREW THROUGH ROOF 
SHEATHING TO STRAP 
NO. 8AT 6 IN. O.C. 


SHADED AREA INDICATES 


SS BLOCKING BREAK SHAPE 
ЖА AT 12 FT О.С. 


43 MIL 4 
SCREWS THROUGH 5ТВАР 4 

BLKG LENGTH TO BLKG AND BLKG TO TOP 

REQUIRED TO SLOPE 
OF WALL TRACK FLANGE 

LAP WALL TRACK NO. 8 AT 6 IN. О.С 

FLANGE A MIN. TOP Е dd 

11, IN. TRACK 


NOTE: BLKG SHALL = 

BE PERMITTED TO 

BE ATTACHED TO 

OUTSIDE FACE OF 
SHEATHING OR PREFERABLY 
DIRECTLY TO TRACK 

FLANGE PRIOR TO SHEATHING 
PLACEMENT AS SHOWN 


Ки For SE: 1 mil = 0.0254 mm, 1 inch = 25.4 mm. 
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SECTION R806 
ROOF VENTILATION 


R806.1 Ventilation required. Enclosed attics and enclosed 
rafter spaces formed where ceilings are applied directly to the 
underside of roof rafters shall have cross ventilation for each 
separate space by ventilating openings protected against the 
entrance of rain or snow. Ventilation openings shall have a 
least dimension of '/,, inch (1.6 mm) minimum and '/, inch 
(6.4 mm) maximum. Ventilation openings having a least 
dimension larger than '/, inch (6.4 mm) shall be provided 
with corrosion-resistant wire cloth screening, hardware cloth, 
perforated vinyl or similar material with openings having a 
least dimension of '/,, inch (1.6 mm) minimum and '/, inch 
(6.4 mm) maximum. Openings in roof framing members shall 
conform to the requirements of Section R802.7. Required 
ventilation openings shall open directly to the outside air and 
shall be protected to prevent the entry of birds, rodents, 
snakes and other similar creatures. 


FIGURE R804.3.7.2 
ROOF BLOCKING DETAIL 
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R806.2 Minimum vent area. The minimum net free ventilat- 
ing area shall be '/,,, of the area of the vented space. 


Exception: The minimum net free ventilation area shall be 
Ила Of the vented space provided both of the following 
conditions are met: 


1. A Class I or II vapor retarder is installed on the 
warm-in-winter side of the ceiling. 


2. Not less than 40 percent and not more than 50 per- 
cent of the required ventilating area is provided by 
ventilators located in the upper portion of the attic or 
rafter space. Upper ventilators shall be located not 
more than 3 feet (914 mm) below the ridge or high- 
est point of the space, measured vertically. The bal- 
ance of the required ventilation provided shall be 
located in the bottom one-third of the айс space. 
Where the location of wall or roof framing members 
conflicts with the installation of upper ventilators, 
installation more than 3 feet (914 mm) below the 
ridge or highest point of the space shall be permit- 
ted. 


R806.3 Vent and insulation clearance. Where eave or сог- 
nice vents are installed, blocking, bridging and insulation 
shall not block the free flow of air. Not less than a 1-inch (25 
mm) space shall be provided between the insulation and the 
roof sheathing and at the location of the vent. 


R806.4 Installation and weather protection. Ventilators 
shall be installed in accordance with manufacturer's instruc- 
tions. Installation of ventilators in roof systems shall be in 
accordance with the requirements of Section R903. Installa- 
tion of ventilators in wall systems shall be in accordance with 
the requirements of Section R703.1. 


R806.5 Unvented attic and unvented enclosed rafter 
assemblies. Unvented attics and unvented enclosed roof 
framing assemblies created by ceilings that are applied 
directly to the underside of the roof framing members and 
structural roof sheathing applied directly to the top of the roof 
framing members/rafters, shall be permitted where all the fol- 
lowing conditions are met: 


1. The unvented айїс space is completely within the 
building thermal envelope. 


2. Interior Class I vapor retarders are not installed on the 
ceiling side (attic floor) of the unvented attic assembly 
or on the ceiling side of the unvented enclosed roof 
framing assembly. 


3. A minimum insulation level of R-20 air-impermeable 
or rigid board insulation embedded into air-imperme- 
able insulation shall be installed above all recessed fix- 
tures, such as recessed lights and exhaust fans. 


4. Where wood shingles or shakes are used, a minimum !/ г 
inch (6.4 mm) vented airspace separates the shingles or 
shakes and the roofing underlayment above the struc- 
tural sheathing. 


5. Any air-impermeable insulation shall be a Class II 
vapor retarder, or shall have a Class II vapor retarder 
coating or covering in direct contact with the underside 
of the insulation. 
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6. Insulation shall comply with Item 6.1, 6.2 or 6.3. 
Where preformed insulation board is used as the air- 
impermeabie insulation layer as specified in the items 
below, it shall be sealed at the interior perimeter of 
each individual sheet to form a continuous layer. 


6.1. Where only air-impermeable insulation is pro- 
vided, it shall be applied in direct contact with 
the underside of the structural roof sheathing. 


6.2. Where air-permeable insulation is installed 
directly below the structural sheathing, rigid 
board or sheet insulation shall be installed 
directly above the structural roof sheathing to 
an insulation level not less than R-20 for con- 


densation control. 


6.3. Where both air-impermeable and air-perme- 
able insulation are provided, the air-imperme- 
able insulation shall be applied in direct contact 
with the underside of the structural roof sheath- 
ing to an insulation level not less than R-20 and 
shall be in accordance with the R-values in 
Table R806.5 for condensation control. The air- 
permeable insulation shall be installed directly 
under the air-impermeable insulation. 


SECTION R807 
ATTIC ACCESS 


R807.1 Attic access. Buildings with combustible ceiling or 
roof construction shall have an attic access opening to attic 
areas that have a vertical height of 30 inches (762 mm) or 
greater over an area of not less than 30 square feet (2.8 m°). 
The vertical height shall be measured from the top of the ceil- 
ing framing members to the underside of the roof framing 
members. 


The rough-framed opening shall be not less than 22 inches 
by 30 inches (559 mm by 762 mm) and shall be located in a 
hallway or other location with ready access. Where located in 
a wall, the opening shall be not less than 22 inches wide by 
30 inches high (559 mm wide by 762 mm high). Where the 
access is located in a ceiling, minimum unobstructed head- 
room in the attic space shall be 30 inches (762 mm) at some 
point above the access measured vertically from the bottom 
of ceiling framing members. See Section M1305.1.2 for 
access requirements where mechanical equipment is located 
in attics. 
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CHAPTER 9 
ROOF ASSEMBLIES 


SECTION R901 
GENERAL 


R901.1 Scope. The provisions of this chapter shall govern the 
design, materials, construction and quality of roof assemblies. 
See Section R327, Wildfire Hazard Mitigation, for additional 
roofing material requirements. 


SECTION R902 
FIRE CLASSIFICATION 


R902.1 Roofing covering materials. Roofs shall be covered 
with materials as set forth in Sections R904 and R905. Class 
A, B or C roofing shall be installed in jurisdictions designated 
by law as requiring their use or where the edge of the roof is 
less than 3 feet (914 mm) from a lot line. Class A, B and C 
roofing required by this section to be listed shall be tested in 
accordance with UL 790 or ASTM E108. Roof assemblies 
with coverings of brick, masonry, slate, clay or concrete roof 
tile, exposed concrete roof deck, ferrous or copper shingles or 
sheets, and metal sheets and shingles shall be considered 
Class A roof coverings. 


R902.2 Fire-retardant-treated shingles and shakes. Fire- 
retardant-treated wood shakes and shingles shall be treated by 
impregnation with chemicals by the full-cell vacuum-pressure 
process, in accordance with AWPA СТ. Each bundle shall be 
marked to identify the manufactured unit and the manufac- 
turer, and shall be /abeled to identify the classification of the 
material in accordance with the testing required in Section 
R902.1, the treating company and the quality control agency. 


SECTION R903 
WEATHER PROTECTION 


R903.1 General. Roof decks shall be covered with approved 
roof coverings secured to the building or structure in accor- 
dance with the provisions ofthis chapter. Roof assemblies shall 
be designed and installed in accordance with this code and the 
approved manufacturer's instructions such that the roof assem- 
bly shall serve to protect the building or structure. 


R903.2 Flashing. Flashings shall be installed in a manner 
that prevents moisture from entering the wall and roof 
through joints in copings, through moisture permeable mate- 
rials and at intersections with parapet walls and other penetra- 
tions through the roof plane. 


R903.2.1 Locations. Flashings shall be installed at wall 
and roof intersections, wherever there is a change in roof 
slope or direction and around roof openings. A flashing 
shall be installed to divert the water away from where the 
eave of a sloped roof intersects a vertical sidewall. Where 
flashing is of metal, the metal shall be corrosion resistant 
with a thickness of not less than 0.019 inch (0.5 mm) (No. 
26 galvanized sheet). 


R903.2.2 Crickets and saddles. A cricket or saddle shall 
be installed on the ridge side of any chimney or penetra- 
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tion more than 30 inches (762 mm) wide as measured per- 
pendicular to the slope. Cricket or saddle coverings shall 
be sheet metal or of the same material as the roof covering. 


Exception: Unit skylights installed in accordance with 
Section R308.6 and flashed in accordance with the 
manufacturer's instructions shall be permitted to be 
installed without a cricket or saddle. 


R903.3 Coping. Parapet walls shall be properly coped with 
noncombustible, weatherproof materials of a width not less 
than the thickness of the parapet wall. 


R903.4 Roof drainage. Unless roofs are sloped to drain over 
roof edges, roof drains shall be installed at each low point of 
the roof. 


R903.4.1 Secondary (emergency overflow) drains or 
scuppers. Where roof drains are required, secondary emer- 
gency overflow roof drains or scuppers shall be provided 
where the roof perimeter construction extends above the roof 
in such a manner that water will be entrapped if the primary 
drains allow buildup for any reason. Overflow drains having 
the same size as the roof drains shall be installed with the 
inlet flow line located 2 inches (51 mm) above the low point 
of the roof, or overflow scuppers having three times the size 
of the roof drains and having a minimum opening height of 4 
inches (102 тт) shall be installed in the adjacent parapet 
walls with the inlet flow located 2 inches (51 mm) above the 
low point of the roof served. The installation and sizing of 
overflow drains, leaders and conductors shall comply with 
the Plumbing Code, as applicable. 


Overflow drains shall discharge to an approved loca- 
tion and shall not be connected to roof drain lines. 


SECTION R904 
MATERIALS 


R904.1 Scope. The requirements set forth in this section shall 
apply to the application of roof covering materials specified 
herein. Roof assemblies shall be applied in accordance with 
this chapter and the manufacturer's installation instructions. 
Installation of roof assemblies shall comply with the applica- 
ble provisions of Section R905. 


R904.2 Compatibility of materials. Roof assemblies shall 
be of materials that are compatible with each other and with 
the building or structure to which the materials are applied. 


R904.3 Material specifications and physical characteris- 
tics. Roof covering materials shall conform to the applicable 
standards listed in this chapter. 


R904.4 Product identification. Roof covering materials shall 
be delivered in packages bearing the manufacturer's identify- 
ing marks and approved testing agency /abels required. Bulk 
shipments of materials shall be accompanied by the same 
information issued in the form of a certificate or on a bill of 
lading by the manufacturer. 
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SECTION R905 
REQUIREMENTS FOR ROOF COVERINGS 


R905.1 Roof covering application. Roof coverings shall be 

applied in accordance with the applicable provisions of this 

section and the manufacturer's installation instructions. 

Unless otherwise specified in this section, roof coverings 

shall be installed to resist the component and cladding loads 

specified in Table R301.2.1(1), adjusted for height and expo- 34. 
sure in accordance with Table R301.2.1(2). 


R905.1.1 Underlayment. Underlayment for asphalt shin- 
gles, clay and concrete tile, metal roof shingles, mineral- 
surfaced roll roofing, slate and slate-type shingles, wood 
shingles, wood shakes, metal roof panels and photovoltaic 
shingles shall conform to the applicable standards listed in 
this chapter. Underlayment materials required to comply 
with ASTM 0226, D1970, 24869 and D6757 shall bear a 
label indicating compliance to the standard designation 
and, if applicable, type classification indicated in Table 
R905.1.1(1). Underlayment shall be applied in accordance 
with Table R905.1.1(2). Underlayment shall be attached in 
accordance with Table R905.1.1(3). 


Exceptions: 


cap diameter of not less than 1 inch (25 
mm). Metal caps shall have a thickness of 
not less than 32-gage sheet metal. Power- 
driven metal caps shall have a thickness of 
not less than 0.010 inch (0.25 mm). Mini- 
mum thickness of the outside edge of plas- 
tic caps shall be 0.035 inch (0.89 mm). 


Тће cap nail shank shall be not less than 
0.083 inch (2.11 mm) for ring shank cap 
nails and 0.091 inch (2.31 mm) for 
smooth shank cap nails. Cap nail shank 
shall have a length sufficient to penetrate 
through the roof sheathing or not less than 
?/, inch (19 mm) into the roof sheathing. 


TABLE R905.1.1(1) 
UNDERLAYMENT TYPES 


ROOF COVERING | SECTION MAXIMUM BASIC DESIGN 


WIND SPEED, V « 140 MPH 
Asphalt 


ASTM D226 Туре 1 
ripe В905.2 | ASTM D4869 Type I, II, Ш or IV 
š ASTM D6757 


ASTM D226 Type II 
ASTM D2626 Type I 
ASTM D6380 Class M mineral- 


Clay and 


1. As an alternative, self-adhering polymer-modi- 
concrete tile 


fied bitumen underlayment complying with 


ASTM 01970 installed in accordance with both 
the underlayment manufacturer's and roof cover- 
ing manufacturer's instructions for the deck 
material, roof ventilation configuration and cli- 


surfaced roll roofing 


ASTM D226 Type I or II 
ASTM D4869 Type I, II, III or IV 


Metal roof R905.4 
shingles 


Mineral-surfaced R905.5 ASTM D226 Type I or II 
roll roofing " | ASTM 04869 Type I, II, Ш or IV 
Slate and slate- R905.6 ASTM D226 Туре I 
type shingles ` | ASTM 04869 Type I, II, Ш or IV 
у ASTM 0226 Type I or II 
NWooddhingles. | R905 | ет 754860 Type L TL Ш or IN 
ASTM D226 Type I or II 
Woodshakes | №9058 | АЗТМ 14869 Type 1. IT, HL or IV 


mate exposure for the roof covering to be 
installed, shall be permitted. 


2. Asan alternative, a minimum 4-inch-wide (102 mm) 
strip of self-adhering polymer-modified bitumen 
membrane complying with ASTM D1970, installed 
in accordance with the manufacturer's installation 
instructions for the deck material, shall be applied 
over all joints in the roof decking. An approved 
underlayment for the applicable roof covering for 
maximum basic design wind speeds, V, less than 140 
miles per hour shall be applied over the entire roof 
over the 4-inch-wide (102 mm) membrane strips. 


Photovoltaic 
shingles 


ASTM D4869 Type ІЛІГІП or IV 
R905.16 | ASTM D6757 


For SI: 1 mile per hour = 0.447 m/s. 


3. As an alternative, two layers of underlayment 
complying with ASTM D226 Type П or ASTM 
D4869 Type III or Type IV shall be permitted to 
be installed as follows in 3.1—3.4: 


3.1. Apply a 19-inch-wide (483 mm) strip of 
underlayment parallel with the eave. Start- 
ing at the eave, apply 36-inch-wide (914 
mm) strips of underlayment felt, overlap- 
ping successive sheets 19 inches (483 
mm). End laps shall be 4 inches (102 mm) 
and shall be offset by 6 feet (1829 mm). 


3.2. The underlayment shall be attached with 
corrosion-resistant fasteners in a grid 
pattern of 12 inches (305 mm) between 
side laps with a 6-inch (152 mm) spacing 
at side and end laps. 


3.3. Underlayment shall be attached using 
metal or plastic cap nails with a nominal 


R905.1.2 Ice barriers. In areas where the average daily 
temperature in January is 25°F (-4°C) or less or where there 
has been a history of ice forming along the eaves causing a 
backup of water, an ice barrier shall be installed for asphalt 
shingles, metal roof shingles, mineral-surfaced roll roofing, 
slate and slate-type shingles, wood shingles and wood 
shakes. The ice barrier shall consist of not fewer than two 
layers of underlayment cemented together, or a self-adher- 
ing polymer-modified bitumen sheet shall be used in place 
of normal underlayment and extend from the lowest edges 
of all roof surfaces to a point not less than 24 inches (610 
mm) inside the exterior wall line of the building. On roofs 
with slope equal to or greater than eight units vertical in 12 
units horizontal (67-percent slope), the ice barrier shall also 
be applied not less than 36 inches (914 mm) measured 
along the roof slope from the eave edge of the building. 


Exception: Detached accessory structures not contain- 
ing conditioned floor area. 
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i i TABLE R905.1.1(2) 
UNDERLAYMENT APPLICATION 


MAXIMUM BASIC DESIGN 
ROOF COVERING SECTION WIND SPEED, V « 140 MPH 


For roof slopes from two units vertical in 12 units horizontal (2:12), up to four units vertical in 12 units 

horizontal (4:12), underlayment shall be two layers applied in the following manner: apply a 19-inch strip 

of underlayment felt parallel to and starting at the eaves. Starting at the eave, apply 36-inch-wide sheets of 

underlayment, overlapping successive sheets 19 inches. Distortions in the underlayment shall not interfere 
R905.2 


with the ability of the shingles to seal. End laps shall be 4 inches and shall be offset Бу 6 feet. 
R905.3 


For roof slopes of four units vertical in 12 units horizontal (4:12) or greater, underlayment shall be 
R905.4 


one layer applied in the following manner: underlayment shall be applied shingle fashion, parallel to and 
R905.5 


starting from the eave and lapped 2 inches, Distortions in the underlayment shall not interfere with the 
ability of the shingles to seal. End laps shall be 4 inches and shall be offset by 6 feet. 
R905.6 
R905.7 


R905.8 
R905.10 


Photovoltaic R905.16 
shingles 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 


Asphalt shingles 


For roof slopes from two and one-half units vertical in 12 units horizontal (2'/,:12), up to four units 
vertical in 12 units horizontal (4:12), underlayment shall be not fewer than two layers applied as follows: 
starting at the eave, apply a 19-inch strip of underlayment parallel with the eave. Starting at the eave, 
apply 36-inch-wide strips of underlayment felt, overlapping successive sheets 19 inches. End laps shall 
be 4 inches and shall be offset by 6 feet. 

For roof slopes of four units vertical in 12 units horizontal (4:12) or greater, underlayment shall be not 
fewer than one layer of underlayment felt applied shingle fashion, parallel to and starting from the eaves 
and lapped 2 inches. End laps shall be 4 inches and shall be offset by 6 feet. 


Clay and 
concrete tile 


Apply in accordance with the manufacturer's installation instructions. 


For roof slopes from two units vertical in 12 units horizontal (2:12), up to four units vertical in 12 units 
horizontal (4:12), underlayment shall be two layers applied in the following manner: apply a 19-inch strip 
of underlayment felt parallel to and starting at the eaves. Starting at the eave, apply 36-inch-wide sheets 
of underlayment, overlapping successive sheets 19 inches. Distortions in the underlayment shall not 
interfere with the ability ofthe shingles to seal. End laps shall be 4 inches and shall be offset by 6 feet. For 
roof slopes of four units vertical in 12 units horizontal (4:12) or greater, underlayment shall be one layer 
applied in the following manner: underlayment shall be applied shingle fashion, parallel to and starting 
Ног? “ќе eave and lapped 2 inches. Distortions in the underlayment shall not interfere with the ability of 
the shingles to seal. End laps shall be 4 inches and shall be offset by 6 feet. 


TABLE R905.1.1(3) 
UNDERLAYMENT ATTACHMENT 


Fastened sufficiently to hold in place 


Manufacturer's installation instructions. 


For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 
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R905.2 Asphalt shingles. The installation of asphalt shingles 
shall comply with the provisions of this section. 


R905.2.6 Attachment. Asphalt shingles shall have the 
minimum number of fasteners required by the manufac- 


MAXIMUM BASIC DESIGN 
WIND SPEED, V 
FROM TABLE R301.2(1) (mph) 


R905.2.1 Sheathing requirements. Asphalt shingles shall 
be fastened to solidly sheathed decks. 


R905.2.2 Slope. Asphalt shingles shall be used only on 
roof slopes of two units vertical in 12 units horizontal (17- 
percent slope) or greater. For roof slopes from two units 
vertical in 12 units horizontal (17-percent slope) up to four 
units vertical in 12 units horizontal (33-percent slope), 
double underlayment application is required in accordance 
with Section R905.1.1. 


R905.2.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.2.4 Asphalt shingles. Asphalt shingles shall comply 
with ASTM D3462. 


В905.2.4.1 Wind resistance of asphalt shingles. 
Asphalt shingles shall be tested in accordance with 
ASTM D7158. Asphalt shingles shall meet the classifi- 
cation requirements of Table R905.2.4.1 for the appro- 
priate basic design wind speed, V. Asphalt shingle 
packaging shall bear a label to indicate compliance 
with ASTM D7158 and the required classification in 
Table R905.2.4.1. 


Exception: Asphalt shingles not included in the 
scope of ASTM 07158 shall be tested and labeled in 
accordance with ASTM р3161. Asphalt shingle 
packaging shall bear a label to indicate compliance 
with ASTM D3161 and the required classification in 
Table R905.2.4.1. 


R905.2.5 Fasteners. Fasteners for asphalt shingles shall 
be galvanized steel, stainless steel, aluminum or copper 
roofing nails, minimum 12-gage [0.105 inch (3 mm)] 
shank with a minimum */,-inch-diameter (9.5 mm) head, 
complying with ASTM F1667, of a length to penetrate 
through the roofing materials and not less than ?/, inch 
(19.1 mm) into the roof sheathing. Where the roof sheath- 
ing is less than */, inch (19.1 mm) thick, the fasteners shall 
penetrate through the sheathing. 


turer’s approved installation instructions, but not less than 
four fasteners per strip shingle or two fasteners per indi- 
vidual shingle. Where the roof slope exceeds 21 units ver- 
tical in 12 units horizontal (21:12, 175-percent slope), 
shingles shall be installed in accordance with the manufac- 
turer’s approved installation instructions. 


R905.2.7 Ice barrier. Where required, ice barriers shall 
comply with Section R905.1.2. 


R905.2.8 Flashing. Flashing for asphalt shingles shall 
comply with this section and the asphalt shingle manufac- 
turer’s approved installation instructions. 


R905.2.8.1 Base and cap flashing. Base and cap 
flashing shall be installed in accordance with manu- 
facturer’s instructions. Base flashing shall be of either 
corrosion-resistant metal of minimum nominal 0.019- 
inch (0.5 mm) thickness or mineral-surfaced roll roof- 
ing weighing not less than 77 pounds per 100 square 
feet (4 kg/m’). Cap flashing shall be corrosion-resis- 
tant metal of minimum nominal 0.019-inch (0.5 mm) 
thickness. 


R905.2.8.2 Valleys. Valley linings shall be installed in 
accordance with the manufacturer’s instructions before 
applying shingles. Valley linings of the following types 
shall be permitted: 


1. For open valleys (valley lining exposed) lined 
with metal, the valley lining shall be not less than 
24 inches (610 mm) wide and of any of the corro- 
sion-resistant metals in Table R905.2.8.2. 


2. For open valleys, valley lining of two plies of 
mineral-surfaced roll roofing, complying with 
ASTM D3909 or ASTM D6380 Class M, shall 
be permitted. The bottom layer shall be 18 inches 
(457 mm) and the top layer not less than 36 inches 
(914 mm) wide. 


3. For closed valleys (valley covered with shingles), 
valley lining of one ply of smooth roll roofing 
complying with ASTM D6380 and not less than 


TABLE R905.2.4.1 
CLASSIFICATION OF ASPHALT ROOF SHINGLES 


DESIGN WIND SPEED, 


MAXIMUM ALLOWABLE STRESS 
Vaso FROM TABLE R301.2.1.2 (mph) 


ASTM D7158* 
SHINGLE CLASSIFICATION 


ASTM D3161 
SHINGLE CLASSIFICATION 


1 


For SI: 1 foot = 304.8 mm; 1 mile per hour = 0.447 m/s. 


a. The standard calculations contained in ASTM D7158 assume Exposure Category B or C and a building height of 60 feet or less. Additional calculations are 
required for conditions outside of these assumptions. 


9 
2 
5 
8 
1 
4 


12 
4 
15 
8 
19 
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36 inches wide (914 mm) or valley lining as 
described in Item 1 or 2 shall be permitted. Self- 
adhering polymer-modified bitumen underlay- 
ment complying with ASTM D1970 shall be per- 
mitted in lieu of the lining material. 


R905.2.8.3 Sidewall flashing. Flashing against a verti- 
cal sidewall shall be by the step-flashing method. The 
flashing shall be a minimum of 4 inches (102 mm) high 
and 4 inches (102 mm) wide. At the end of the vertical 
sidewall the step flashing shall be turned out in a man- 
ner that directs water away from the wall and onto the 
roof and/or gutter. See Figure R703.4(1). 


R905.2.8.4 Other flashing. Flashing against a vertical 
front wall, as well as soil stack, vent pipe and chimney 
flashing, shall be applied in accordance with the asphalt 
shingle manufacturer's printed instructions. 


R905.2.8.5 Drip edge. A drip edge shall be provided 
at eaves and rake edges of shingle roofs. Adjacent 
segments of drip edge shall be overlapped not less 
than 2 inches (51 mm). Drip edges shall extend not less 
than '/, inch (6.4 mm) below the roof sheathing and 
extend up back onto the roof deck not less than 2 inches 
(51 mm). Drip edges shall be mechanically fastened to 
the roof deck at not more than 12 inches (305 mm) o.c. 
with fasteners as specified in Section R905.2.5. Under- 
layment shall be installed over the drip edge along eaves 
and under the drip edge along rake edges. 


R905.3 Clay and concrete tile. The installation of clay and 
concrete tile shall comply with the provisions of this section. 


R905.3.1 Deck requirements. Concrete and clay tile shall 
be installed only over solid sheathing or spaced structural 
sheathing boards. 


R905.3.2 Deck slope. Clay and concrete roof tile shall be 
installed on roof slopes of two and one-half units vertical 
in 12 units horizontal (25-percent slope) or greater. For 
roof slopes from two and one-half units vertical in 12 units 
horizontal (25-percent slope) to four units vertical in 12 
units horizontal (33-percent slope), double underlayment 
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application is required in accordance with Section 
R905.3.3. 


R905.3.3 Underlayment. Underlayment shall comply with 
Section R905.1.1. 


R905.3.4 Clay tile. Clay roof tile shall comply with 
ASTM С1167. 


R905.3.5 Concrete tile. Concrete roof tile shall comply 
with ASTM C1492. 


R905.3.6 Fasteners. Nails shall be corrosion resistant 
and not less than 11-gage, */,,-inch (11 mm) head, and of 
sufficient length to penetrate the deck not less than У, 
inch (19 mm) or through the thickness of the deck, 
whichever is less. Attaching wire for clay or concrete tile 
shall not be smaller than 0.083 inch (2 mm). Perimeter 
fastening areas include three tile courses but not less than 
36 inches (914 mm) from either side of hips or ridges and 
edges of eaves and gable rakes. 


R905.3.7 Application. Tile shall be applied in accordance 
with this chapter and the manufacturer's installation 
instructions, based on the following: 


1. Climatic conditions. 

2. Roof slope. 

3. Underlayment system. 

4. Type of tile being installed. 


Clay and concrete roof tiles shall be fastened in accor- 
dance with this section and the manufacturer 's installation 
instructions. Perimeter tiles shall be fastened with not less 
than one fastener per tile. Tiles with installed weight less 
than 9 pounds per square foot (0.4 kg/m?) require not less 
than one fastener per tile regardless of roof slope. Clay and 
concrete roof tile attachment shall be in accordance with 
the manufacturer 5 installation instructions where applied 
in areas where the basic design wind speed, V, exceeds 
130 miles per hour (58 m/s) and on buildings where the 
roof is located more than 40 feet (12 192 mm) above 
grade. In areas subject to snow, not less than two fasteners 
per tile are required. In other areas, clay and concrete roof 
tiles shall be attached in accordance with Table R905.3.7. 


TABLE R905.2.8.2 
VALLEY LINING MATERIAL 


0.0162 nominal 
0.024 


0.0179 


For SI: 1 inch = 25.4 mm, 1 pound = 0.454 kg. 
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26 (zinc coated G90) 


WEIGHT 
(pounds) 


ASTM B101, 16 oz. per square foot 
ASTM B370, 12 oz. per square foot 
— ASTM B101, 12 oz. per square foot 


ШЕЕСЕТ ASTM B370, 16 oz. per square foot 


28 


2 


Us 
= 
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TABLE R905.3.7 
CLAY AND CONCRETE TILE ATTACHMENT 


NUMBER OF 
SHEATHING ROOF SLOPE FASTENERS 
Solid without battens [Solid without battens | АШ | One per tile 


Spaced or solid with bat- алына ЙЫН 
tens and slope < 5:12 q 
5:12 < slope < 12:12 One pet Bier 
every other row 
12:12 € slope < 24:12 | One per tile 


R905.3.8 Flashing. At the juncture of roof vertical sur- 
faces, flashing and counterflashing shall be provided in 
accordance with this chapter and the manufacturer's 
installation instructions and, where of metal, shall be not 
less than 0.019 inch (0.5 mm) (No. 26 galvanized sheet 
gage) corrosion-resistant metal. The valley flashing shall 
extend not less than 11 inches (279 mm) from the center- 
line each way and have a splash diverter rib not less than 1 
inch (25 mm) in height at the flow line formed as part of 
the flashing. Sections of flashing shall have an end lap of 
not less than 4 inches (102 mm). For roof slopes of three 
units vertical in 12 units horizontal (25-percent slope) and 
greater, valley flashing shall have a 36-inch-wide (914 
mm) underlayment of one layer of Type I underlayment 
running the full length of the valley, in addition to other 
required underlayment. In areas where the average daily 
temperature in January is 25?F (-4°С) or less, metal valley 
flashing underlayment shall be solid-cemented to the roof- 
ing underlayment for slopes less than seven units vertical 
in 12 units horizontal (58-percent slope) or be of self- 
adhering polymer-modified bitumen sheet. 


R905.4 Metal roof shingles. The installation of metal roof 
shingles shall comply with the provisions of this section. 


R905.4.1 Deck requirements. Metal roof shingles shall 
be applied to a solid or closely fitted deck, except where 
the roof covering is specifically designed to be applied to 
spaced sheathing. 


R905.4.2 Deck slope. Metal roof shingles shall not be 
installed on roof slopes below three units vertical in 12 
units horizontal (25-percent slope). 


R905.4.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.4.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 


R905.4.4 Material standards. Metal roof shingle roof 
coverings shall comply with Table R905.10.3(1). The 
materials used for metal roof shingle roof coverings shall 
be naturally corrosion resistant or be made corrosion resis- 
tant in accordance with the standards and minimum thick- 
nesses listed in Table R905.10.3(2). 


R905.4.5 Application. Metal roof shingles shall be 
secured to the roof in accordance with this chapter and the 
approved manufacturer 's installation instructions. 


Spaced sheathing with- 
out battens 


430 


R905.4.6 Flashing. Roof valley flashing shall be of corro- 
sion-resistant metal of the same material as the roof cover- 
ing or shall comply with the standards in Table 
R905.10.3(1). The valley flashing shall extend not less 
than 8 inches (203 mm) from the centerline each way and 
shall have a splash diverter rib not less than ?/, inch (19 
mm) in height at the flow line formed as part of the flash- 
ing. Sections of flashing shall have an end lap of not less 
than 4 inches (102 mm). The metal valley flashing shall 
have a 36-inch-wide (914 mm) underlayment directly 
under it consisting of one layer of underlayment running 
the full length of the valley, in addition to underlayment 
required for metal roof shingles. In areas where the aver- 
age daily temperature in January is 25?F (-4?C) or less, the 
metal valley flashing underlayment shall be solid- 
cemented to the roofing underlayment for roof slopes 
under seven units vertical in 12 units horizontal (58-per- 
cent slope) or self-adhering polymer-modified bitumen 
sheet. 


R905.5 Mineral-surfaced roll roofing. The installation of 
mineral-surfaced roll roofing shall comply with this section. 


R905.5.1 Deck requirements. Mineral-surfaced roll roof- 
ing shall be fastened to solidly sheathed roofs. 


R905.5.2 Deck slope. Mineral-surfaced roll roofing shall 
not be applied on roof slopes below one unit vertical in 12 
units horizontal (8-percent slope). 


R905.5.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.5.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 


R905.5.4 Material standards. Mineral-surfaced roll roof- 
ing shall conform to ASTM D3909 or ASTM D6380, 
Class M. 


R905.5.5 Application. Mineral-surfaced roll roofing shall 
be installed in accordance with this chapter and the manu- 
facturer's instructions. 

R905.6 Slate shingles. The installation of slate shingles shall 

comply with the provisions of this section. 
R905.6.1 Deck requirements. Slate shingles shall be fas- 
tened to solidly sheathed roofs. 
R905.6.2 Deck slope. Slate shingles shall be used only on 
slopes of four units vertical in 12 units horizontal (33-per- 
cent slope) or greater. 
R905.6.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 

R905.6.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 

R905.6.4 Material standards. Slate shingles shall com- 
ply with ASTM C406. 
R905.6.5 Application. Minimum headlap for slate shingles 
shall be in accordance with Table R905.6.5. Slate shingles 
shall be secured to the roof with two fasteners per slate. 
Slate shingles shall be installed in accordance with this 
chapter and the manufacturer’s instructions. 
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TABLE R905.6.5 
SLATE SHINGLE HEADLAP 


For SI: 1 inch = 25.4 mm. 


those set in Table R905.7.5(1). Fasteners for untreated 
(naturally durable) wood shingles shall be box nails in 
accordance with Table R905.7.5(2). Nails shall be stain- 
less steel Type 304 or 316 or hot-dipped galvanized with a 
coating weight of ASTM A153 Class D (1.0 02/82). Alter- 
natively, two 16-gage stainless steel Type 304 or 316 sta- 
ples with crown widths "/,, inch (11.1 mm) minimum, 7, 
inch (19.1 mm) maximum, shall be used. Fasteners 


R905.6.6 Flashing. Flashing and counterflashing shall 
be made with sheet metal. Valley flashing shall be not 
less than 15 inches (381 mm) wide. Valley and flashing 
metal shall be a minimum uncoated thickness of 0.0179- 
inch (0.5 mm) zinc coated G90. Chimneys, stucco or 
brick walls shall have not less than two plies of felt for a 
cap flashing consisting of a 4-inch-wide (102 mm) strip 
of felt set in plastic cement and extending 1 inch (25 
mm) above the first felt and a top coating of plastic 


installed within 15 miles (24 km) of saltwater coastal areas 
shall be stainless steel Type 316. Fasteners for fire-retar- 
dant-treated shingles in accordance with Section R902 or 
pressure-impregnated-preservative-treated shingles of nat- 
urally durable wood in accordance with AWPA UI shall 
be stainless steel Type 316. Fasteners shall have a mini- 
mum penetration into the sheathing of ?/, inch (19.1 mm). 
For sheathing less than */, inch in (19.1 mm) thickness, 
each fastener shall penetrate through the sheathing. Wood 
shingles shall be attached to the roof with two fasteners 


cement. The felt shall extend 2 inches (51 mm) over the 
base flashing. 


R905.7 Wood shingles. The installation of wood shingles 
shall comply with the provisions of this section. 


R905.7.1 Deck requirements. Wood shingles shall be 
installed on solid or spaced sheathing. Where spaced 
sheathing is used, sheathing boards shall be not less than 
]-inch by 4-inch (25 mm by 102 mm) nominal dimen- 
sions and shall be spaced on centers equal to the weather 
exposure to coincide with the placement of fasteners. 


per shingle, positioned in accordance with the тапијас- 
turer's installation instructions. Fastener packaging shall 
bear a label indicating the appropriate grade material or 
coating weight. 


TABLE R905.7.5(1) 
WOOD SHINGLE WEATHER EXPOSURE AND ROOF SLOPE 


EXPOSURE (inches) 


3:12 pitch to | 4:12 pitch or 


ROOFING 
MATERIAL 


LENGTH 
(inches) 


R905.7.1.1 Solid sheathing required. In areas where 
the average daily temperature in January is 25?F (-4?C) 
or less, solid sheathing is required on that portion of the 
roof requiring the application of an ice barrier. 


R905.7.2 Deck slope. Wood shingles shall be installed on 
slopes of three units vertical in 12 units horizontal (25-per- 
cent slope) or greater. 


R905.7.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.7.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 


R905.7.4 Material standards. Wood shingles shall be of 
naturally durable wood and comply with the requirements 


For SI: 1 inch = 25.4 mm. 
TABLE R905.7.5(2) 
of Table R905.7 4. NAIL REQUIREMENTS FOR WOOD SHAKES AND WOOD SHINGLES 
NAIL TYPE MINIMUM 


TABLE R905.7.4 AND MINIMUM SHANK 
WOOD SHINGLE MATERIAL REQUIREMENTS LENGTH DIAMETER 


APPLICABLE 18" straight-split 5d Бох 13//' 0.19" .080" 
18 аптырар | брка | 9016 0915” 
апа resawn 


24" taper-split 5d box 17/," 


MINIMUM 
HEAD SIZE 


Wood shingles of natu- 
R905.7.5 Application. Wood shingles shall be installed in 
accordance with this chapter and the manufacturer's 


instructions. Wood shingles shall be laid with a side lap 
not less than 1'/, inches (38 mm) between joints in Length 


18" and 24" tapersawn 6d box 2" 0.19" .0915" 


Minimum 
Shank 
Diameter 


16" and 18" За Бох 17, | 0.19” .080" 
4dbox1'/," | 0.19" .080" 


For SI: 1 inch = 25.4 mm. 


Nail Type 


and Minimum Minimum 


Shingles Head Size 


courses, and two joints shall not be in direct alignment in 
any three adjacent courses. Spacing between shingles shall 
be not less than У, inch to ?/, inch (6.4 mm to 9.5 mm). 
Weather exposure for wood shingles shall not exceed 
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R905.7.6 Valley flashing. Roof flashing shall be not less 
than No. 26 gage [0.019 inches (0.5 mm)] corrosion-resis- 
tant sheet metal and shall extend 10 inches (254 mm) from 
the centerline each way for roofs having slopes less than 
12 units vertical in 12 units horizontal (100-percent slope), 
and 7 inches (178 mm) from the centerline each way for 
slopes of 12 units vertical in 12 units horizontal (100-per- 
cent slope) and greater. Sections of flashing shall have an 
end lap of not less than 4 inches (102 mm). 


R905.7.7 Label required. Each bundle of shingles shall 
be identified by a /abel of an approved grading or inspec- 
tion bureau or agency. 


R905.8 Wood shakes. The installation of wood shakes shall 
comply with the provisions of this section. 


R905.8.1 Deck requirements. Wood shakes shall be used 
only on solid or spaced sheathing. Where spaced sheathing 
is used, sheathing boards shall be not less than 1-іпсһ by 
4-inch (25 mm by 102 mm) nominal dimensions and shall 
be spaced on centers equal to the weather exposure to 
coincide with the placement of fasteners. Where 1-inch by 
4-inch (25 mm by 102 mm) spaced sheathing is installed 
at 10 inches (254 mm) on center, additional 1-тећ by 4- 
inch (25 mm by 102 mm) boards shall be installed 
between the sheathing boards. 


R905.8.1.1 Solid sheathing required. In areas where 
the average daily temperature in January is 25?F (-4?С) 
or less, solid sheathing is required on that portion of the 
roof requiring an ice barrier. 

R905.8.2 Deck slope. Wood shakes shall only be used on 


slopes of three units vertical in 12 units horizontal (25-per- 
cent slope) or greater. 


R905.8.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.8.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 
R905.8.4 Interlayment. Interlayment shall comply with 
ASTM D226, Type I. 
R905.8.5 Material standards. Wood shakes shall comply 
with the requirements of Table R905.8.5. 
R905.8.6 Application. Wood shakes shall be installed in 
accordance with this chapter and the manufacturer's 
installation instructions. Wood shakes shall be laid with a 
side lap not less than 1'/, inches (38 mm) between joints in 


adjacent courses. Spacing between shakes in the same 
course shall be ?/, inch to 7, inch (9.5 mm to 15.9 mm) 
including tapersawn shakes. Weather exposures for wood 
shakes shall not exceed those set in Table R905.8.6. Fas- 
teners for untreated (naturally durable) wood shakes shall 
be box nails in accordance with Table R905.7.5(2). Nails 
shall be stainless steel Type 304, or Type 316 or hot- 
dipped with a coating weight of ASTM A153 Class D 
(1.0 oz/ft). Alternatively, two 16-gage Type 304 or Type 
316 stainless steel staples, with crown widths 7/,, inch 
(11.1 mm) minimum, ?/, inch (19.1 mm) maximum, shall 
be used. Fasteners installed within 15 miles (24 km) of 
saltwater coastal areas shall be stainless steel Type 316. 
Wood shakes shall be attached to the roof with two fas- 
teners per shake positioned in accordance with the manu- 
facturer's installation instructions Fasteners for fire- 
retardant-treated (as defined in Section R902) shakes or 
pressure-impregnated-preservative-treated shakes of nat- 
urally durable wood in accordance with AWPA UI shall 
be stainless steel Type 316. Fasteners shall have a mini- 
mum penetration into the sheathing of ?/, inch (19.1 mm). 
Where the sheathing is less than к inch (19.1 mm) thick, 
each fastener shall penetrate through the sheathing. Fas- 
tener packaging shall bear a label indicating the appro- 
priate grade material or coating weight. 


R905.8.7 Shake placement. The starter course at the eaves 
shall be doubled and the bottom layer shall be either 15-inch 
(381 mm), 18-inch (457 mm) or 24-inch (610 mm) wood 
shakes or wood shingles. Fifteen-inch (381 mm) or 18-inch 
(457 mm) wood shakes shall be permitted to be used for the 
final course at the ridge. Shakes shall be interlaid with 18- 
inch-wide (457 mm) strips of not less than No. 30 felt shin- 
gled between each course in such a manner that felt is not 
exposed to the weather by positioning the lower edge of 
each felt strip above the butt end of the shake it covers a dis- 
tance equal to twice the weather exposure. 


R905.8.8 Valley flashing. Roof valley flashing shall be not 
less than No. 26 gage [0.019 inch (0.5 mm)] corrosion-resis- 
tant sheet metal and shall extend not less than 11 inches 
(279 mm) from the centerline each way. Sections of flash- 
ing shall have an end lap of not less than 4 inches (102 mm). 


R905.8.9 Label required. Each bundle of shakes shall be 
identified by a /abel of an approved grading or inspection 
bureau or agency. 


TABLE R905.8.5 
WOOD SHAKE MATERIAL REQUIREMENTS 


ИЕ ње хэ REND ЯШ ИМ 
ооган зо [г СС ИНИ 
ШЕСІ etd sks and ings fatal dune wood — | 1 [Cer Shake nd Shingle Been | 


Preservative-treated tapersawn shakes of Southern pine treated in accordance ia Forest Products Laboratory of the Texas 
with AWPA Standard U1 (Commodity Specification A, Special Requirement 4.6) Forest Services 
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TABLE R905.8.6 
WOOD SHAKE WEATHER EXPOSURE AND ROOF SLOPE 


EXPOSURE (inch 
NY Gm LENGTH 
n 
Жолақ, PENE Дани TA ede, Se 
Shakes of naturally durable wood 
Ау РИС ТЕНИ ЗЕТИ Se ИНИ 


Preservative-treated tapersawn 
shakes of Southern Yellow Pine 


Taper-sawn shakes of naturally 
durable wood 


For SI: 1 inch = 25.4 mm. 
a. For 24-inch by */,-inch handsplit shakes, the maximum exposure is 7!/, inches. 


TABLE R905.9.2 
BUILT-UP ROOFING MATERIAL STANDARDS 
Coal-tar primer used in roofing, dampproofing and waterproofing ASTM D43 
Coal-tar saturated organic felt ASTM D227 


Coal-tar used in roofing ASTM D450, Type I or II 
Е АЅТМ 04990 

АЗТМ 04897 

ASTM D3909 

АЅТМ 05665; 05726 


2 


Mineral-surfaced inorganic cap sheet 


© | © 
= ќе 
р | ф 
un Nn 
т un 
BIB 
ы ғ 
RIR 
«|o 
s| ° 
554 ез 
B 

| Ë 
3 


Thermoplastic fabrics used in roofing 
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R905.9 Built-up roofs. The installation of built-up roofs 
shall comply with the provisions of this section and the man- 
ufacturer's approved installation instructions. 


R905.9.1 Slope. Built-up roofs shall have a design slope 
of not less than one-fourth unit vertical in 12 units hori- 
zontal (2-percent slope) for drainage, except for coal-tar 
built-up roofs, which shall have a design slope of a mini- 
mum one-eighth unit vertical in 12 units horizontal (1-per- 
cent slope). 


R905.9.2 Material standards. Built-up roof covering 
materials shall comply with the standards in Table R905.9.2 
or UL 55A. 


R905.9.3 Application. Built-up roofs shall be installed in 
accordance with this chapter and the manufacturer's instruc- 
tions. 


R905.10 Metal roof panels. The installation of metal roof 
panels shall comply with the provisions of this section. 


R905.10.1 Deck requirements. Metal roof panel roof 
coverings shall be applied to solid or spaced sheathing, 
except where the roof covering is specifically designed to 
be applied to spaced supports. 


R905.10.2 Slope. Minimum slopes for metal roof panels 
shall comply with the following: 


1. The minimum slope for lapped, nonsoldered-seam 
metal roofs without applied lap sealant shall be three 
units vertical in 12 units horizontal (25-percent slope). 


2. The minimum slope for lapped, nonsoldered-seam 
metal roofs with applied lap sealant shall be one-half 
unit vertical in 12 units horizontal (4-percent slope). 
Lap sealants shall be applied in accordance with the 
approved manufacturer 5 installation instructions. 


3. The minimum slope for standing-seam roof systems 
shall be one-quarter unit vertical in 12 units horizon- 
tal (2-percent slope). 


5594 aluminum-zinc-alloy-coated steel 
5% aluminum alloy-coated steel 
Aluminum-coated steel 

Galvanized steel 


Prepainted steel 


R905.10.3 Material standards. Metal-sheet roof оф) 
ing systems that incorporate supporting structural men. ` 
bers shall be designed in accordance with the Building 
Code. Metal-sheet roof coverings installed over structural 
decking shall comply with Table R905.10.3(1). The mate- 
rials used for metal-sheet roof coverings shall be naturally 
corrosion resistant or provided with corrosion resistance in 
accordance with the standards and minimum thicknesses 
shown in Table R905.10.3(2). 


TABLE R905.10.3(2) 
MINIMUM CORROSION RESISTANCE 


a. Paint systems in accordance with ASTM A755 shall be applied over steel 


products with corrosion-resistant coatings complying with ASTM A792, 
ASTM A875, ASTM A463, or ASTM A653. 

R905.10.4 Attachment. Metal roof panels shall be 
secured to the supports in accordance with this chapter and 
the manufacturer's installation instructions. In the 
absence of manufacturer's installation instructions, the 
following fasteners shall be used: 


1. Galvanized fasteners shall be used for steel roofs. б 


2. Copper, brass, bronze, copper alloy and 300-ѕепе / 
stainless steel fasteners shall be used for copper roofs. 


3. Stainless steel fasteners are acceptable for metal roofs. 


R905.10.5 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.11 Modified bitumen roofing. The installation of 
modified bitumen roofing shall comply with the provisions of 


TABLE R905.10.3(1) 
METAL ROOF COVERING STANDARDS 


Galvanized steel ASTM A653 G90 Zinc coated 


Stainless steel ASTM A240, 300 Series alloys 


Lead-coated copper ASTM В101 


STANDARD APPLICATION RATE/THICKNESS 


Cold-rolled copper ASTM B370 minimum 16 oz/sq f and 12 oz/sq ft hich-yield copper for metal-sheet roof-covering systems; 
12 oz/sq ft for preformed metal shingle systems. 


Soft lead 3 Ib/sq ft 


А ASTM 8209, 0.024 minimum thickness for roll-formed panels and 0.019-inch minimum thickness for press- 
Aluminum ; 
formed shingles. 


Terne (tin) and terne-coated 
stainless 


Terne coating of 40 Ib per double base box, field painted where applicable in accordance with manufacturer's 
installation instructions. 


Zinc 0.027 inch minimum thickness: 99.995% electrolytic high-grade zinc with alloy additives of copper (0.08 - 
0.20%), titanium (0.07% - 0.12%) and aluminum (0.015%). 


For SI: 1 ounce per square foot = 0.305 kg/m’, 1 pound per square foot = 4.214 kg/m’, 1 inch = 25.4 mm, 1 pound = 0.454 kg. 
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this section and the manufacturer’s approved installation 
instructions. 


R905.11.1 Slope. Modified bitumen roofing shall have a 
design slope of not less than one-fourth unit vertical in 12 
units horizontal (2-percent slope) for drainage. 


R905.11.2 Material standards. Modified bitumen roof- 
ing shall comply with the standards in Table R905.11.2. 


TABLE R905.11.2 
MODIFIED BITUMEN ROOFING MATERIAL STANDARDS 


Modified bitumen roof |АЅТМ D6162; D6163; D6164; 
membrane D6222; D6223; D6298 


R905.11.2.1 Base sheet. A base sheet that complies 
with the requirements of Section 1507.11.2 of the 
Building Code, ASTM D1970, or ASTM D4601 shall 
be permitted to be used with a modified bitumen cap 
sheet. 


R905.11.3 Application. Modified bitumen roofs shall be 
installed in accordance with this chapter and the manufac- 
turer’s instructions. 


R905.12 Thermoset single-ply roofing. The installation of 
thermoset single-ply roofing shall comply with the provisions 
of this section. 


R905.12.1 Slope. Thermoset single-ply membrane roofs 
shall have a design slope of not less than one-fourth unit 
vertical in 12 units horizontal (2-percent slope) for drain- 
age. 

R905.12.2 Material standards. Thermoset single-ply roof 
coverings shall comply with ASTM D4637 or ASTM 
05019. 


R905.12.3 Application. Thermoset single-ply roofs shall 
be installed in accordance with this chapter and the manu- 
facturer's instructions. 


R905.13 Thermoplastic single-ply roofing. The installation 
of thermoplastic single-ply roofing shall comply with the pro- 
visions of this section. 


R905.13.1 Slope. Thermoplastic single-ply membrane 
roofs shall have a design slope of not less than one-fourth 
unit vertical in 12 units horizontal (2-percent slope). 


R905.13.2 Material standards. Thermoplastic single-ply 
roof coverings shall comply with ASTM D4434, ASTM 
D6754 or ASTM D6878. 


R905.13.3 Application. Thermoplastic single-ply roofs 
shall be installed in accordance with this chapter and the 
manufacturer's instructions. 
R905.14 Sprayed polyurethane foam roofing. The installa- 
tion of sprayed polyurethane foam roofing shall comply with 
the provisions of this section. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


ROOF ASSEMBLIES 


R905.14.1 Slope. Sprayed polyurethane foam roofs shall 
have a design slope of not less than one-fourth unit verti- 
cal in 12 units horizontal (2-percent slope) for drainage. 


R905.14.2 Material standards. Spray-applied polyure- 
thane foam insulation shall comply with ASTM C1029, 
Type III or IV or ASTM D7425. 


R905.14.3 Application. Foamed-in-place roof insulation 
shall be installed in accordance with this chapter and the 
manufacturer's instructions. A liquid-applied protective 
coating that complies with Table R905.14.3 shall be 
applied not less than 2 hours nor more than 72 hours fol- 
lowing the application of the foam. 


TABLE R905.14.3 
PROTECTIVE COATING MATERIAL STANDARDS 


MATERIAL STANDARD 


Acrylic coating ASTM D6083 
Silicone coating ASTM D6694 


Moisture-cured polyurethane coating ASTM D6947 


R905.14.4 Foam plastics. Foam plastic materials and 
installation shall comply with Section R316. 


R905.15 Liquid-applied roofing. The installation of liquid- 
applied roofing shall comply with the provisions of this sec- 
tion. 


R905.15.1 Slope. Liquid-applied roofing shall have a 
design slope of not less than one-fourth unit vertical in 12 
units horizontal (2-percent slope). 


R905.15.2 Material standards. Liquid-applied roofing 
shall comply with ASTM C836, C957, D1227, D3468, 
D6083, D6694 or D6947. 


R905.15.3 Application. Liquid-applied roofing shall be 
installed in accordance with this chapter and the manufac- 
turer's installation instructions. 


R905.16 Photovoltaic shingles. The installation of photovol- 
taic shingles shall comply with the provisions of this section, 
Section R324 and the Electrical Code. 


R905.16.1 Deck requirements. Photovoltaic shingles 
shall be applied to a solid or closely-fitted deck, except 
where the roof covering is specifically designed to be 
applied over spaced sheathing. 


R905.16.2 Deck slope. Photovoltaic shingles shall be 
used only on roof slopes of two units vertical in 12 units 
horizontal (2:12) or greater. 


R905.16.3 Underlayment. Underlayment shall comply 
with Section R905.1.1. 


R905.16.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 
R905.16.4 Material standards. Photovoltaic shingles 
shall be listed and labeled in accordance with UL 1703. 


R905.16.5 Attachment. Photovoltaic shingles shall be 
attached in accordance with the manufacturer's installa- 
tion instructions. 
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R905.16.6 Wind resistance. Photovoltaic shingles shall TABLE R906.2 Pm 
be tested in accordance with procedures and acceptance MATERIAL STANDARDS FOR ROOF INSULATION Р 


criteria in ASTM D3161. Photovoltaic shingles shall com- Cellular glass board ASTM C552 
ply with the classification requirements of Table - 
R905.2.4.1 for the appropriate maximum basic wind Composite boards ASTM С1289, Type III, IV, V or VI 
speed. Photovoltaic shingle packaging shall bear a label to жада cibi ASTM C578 
Extruded polystyrene board | ASTM C578 


indicate compliance with the procedures in ASTM D3161 
and the required classification from Table R905.2.4.1. 
R905.17 Building-integrated Photovoltaic (BIPV) roof Fiber-reinforced gypsum 
panels applied directly to the roof deck. The installation of board ASTM C1278 
BIPV roof panels shall comply with the provisions of this 
| | section, Section R324 and the Electrical Code. Glass-faced gypsum board | ASTM C1177 
Mineral wool board ASTM C726 
Perlite board ASTM C728 
Polyisocyanurate board ASTM C1289, Type I or II 
Wood fiberboard ASTM C208 


R905.17.1 Deck requirements. B/PV roof panels shall be 
applied to a solid or closely-fitted deck, except where the 
roof covering is specifically designed to be applied over 
spaced sheathing. 


R905.17.2 Deck slope. ВІРУ roof panels shall be used 
only on roof slopes of two units vertical in 12 units hori- 
zontal (17-percent slope) or greater. 


R905.17.3 Underlayment. Underlayment shall comply SECTION R907 
with Section 905.1.1. ROOFTOP-MOUNTED 
R905.17.3.1 Ice barrier. Where required, an ice barrier PHOTOVOLTAIC PANEL SYSTEMS 
shall comply with Section R905.1.2. R907.1 Rooftop-mounted photovoltaic panel systems. 


R905.17.4 Ice barrier. In areas where there has been a Rooftop-mounted photovoltaic panel sysiems shall be 
history of ice forming along the eaves causing a backup of designed and installed in accordance with Section R324 and 


water, as designated in Table R301.2(1), an ice barrier that the Electrical Code. 

consists of not less than two layers of underlayment ~ 

cemented together or of а self-adhering polymer-modified | 

bitumen sheet shall be used in lieu of normal underlay- SECTION R908 

ment and extend from the lowest edges of all roof surfaces REROOFING 

to a point not less than 24 inches (610 mm) inside the exte- ^ R908.1 General. Materials and methods of application used 

rior wall line of the building. for recovering or replacing an existing roof covering shall 
Exception: Detached accessory structures that do not comply with the requirements of Chapter 9 and the roof cov- | | 
contain conditioned floor area. ering manufacturer 's installation instructions. 

R905.17.5 Material standards. В/РИ roof panels shall be Exceptions: 

listed and labeled in accordance with UL 1703. 1. Reroofing shall not be required to meet the mini- 

R905.17.6 Attachment. В/РИ roof panels shall be mum design slope requirement of one-quarter unit 

attached in accordance with the manufacturer's installa- vertical in 12 units horizontal (2-percent slope) in 

tion instructions. Section R905 for roofs that provide positive roof 

R905.17.7 Wind resistance. В/РУ roof panels shall be қиналар. 

tested in accordance with UL 1897. BIPV roof panel pack- 2. For roofs that provide positive drainage, recovering 

aging shall bear a Jabel to indicate compliance with UL or replacing an existing roof covering shall not 

1897. require the secondary (emergency overflow) drains 


or scuppers of Section R903.4.1 to be added to an 
existing roof. 


SECTION R906 ilati det : 
R908.1.1 Ventilation. Where sheathing is replaced prior 
ROOF INSULATION to the installation of a new roof covering, ventilation in the 
R906.1 General. The use of above-deck thermal insulation affected areas shall be provided in accordance with Sec- 
shall be permitted provided that such insulation is covered tion R806. 
with an approved roof covering and complies with FM 4450 R908.2 Structural and construction loads. The structural 


or UL 1256. roof components shall be capable of supporting the roof cov- 

R906.2 Material standards. Above-deck thermal insulation ering system and the material and equipment loads that will 

board shall comply with the standards in Table R906.2. be encountered during installation of the roof covering sys- A 
tem. | 
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R908.3 Roof replacement. Roof replacement shall include 
the removal of existing layers of roof coverings down to the 
roof deck. 


Exception: Where the existing roof assembly includes an 
ice barrier membrane that is adhered to the roof deck, the 
existing ice barrier membrane shall be permitted to remain 
in place and covered with an additional layer of ice barrier 
membrane in accordance with Section R905. 


R908.3.1 Roof recover. The installation of a new roof 
covering over an existing roof covering shall be permitted 
where any of the following conditions occur: 


1. Where the new roof covering is installed in accor- 
dance with the roof covering manufacturer's 
approved instructions. 


2. Complete and separate roofing systems, such as 
standing-seam metal roof systems, that are designed 
to transmit the roof loads directly to the building's 
structural system and do not rely on existing roofs 
and roof coverings for support, shall not require the 
removal of existing roof coverings. 


3. Metal panel, metal shingle and concrete and clay tile 
roof coverings shall be permitted to be installed over 
existing wood shake roofs where applied in accor- 
dance with Section R908.4. 


4. The application of a new protective roof coating 
over an existing protective roof coating, metal roof 
panel, metal roof shingle, mineral surfaced roll roof- 
ing, built-up roof, modified bitumen roofing, ther- 
moset and thermoplastic single-ply roofing and 
spray polyurethane foam roofing system shall be 
permitted without tear-off of existing roof cover- 
ings. 

R908.3.1.1 Roof recover not allowed. A roof recover 

shall not be permitted where any of the following con- 

ditions occur: 


1. Where the existing roof or roof covering is water 
soaked or has deteriorated to the point that the 
existing roof or roof covering is not adequate as a 
base for additional roofing. 


2. Where the existing roof covering is slate, clay, 
cement or asbestos-cement tile. 


3. Where the existing roof has two or more applica- 
tions of any type of roof covering. 


R908.4 Roof recovering. Where the application of a new 
roof covering over wood shingle or shake roofs creates a 
combustible concealed space, the entire existing surface shall 
be covered with gypsum board, mineral fiber, glass fiber or 
other approved materials securely fastened in place. 


R908.5 Reinstallation of materials. Existing slate, clay or 
cement tile shall be permitted for reinstallation, except that 
damaged, cracked or broken slate or tile shall not be rein- 
stalled. Any existing flashings, edgings, outlets, vents or sim- 
ilar devices that are a part of the assembly shall be replaced 
where rusted, damaged or deteriorated. Aggregate surfacing 
materials shall not be reinstalled. 
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R908.6 Flashings. Flashings shall be reconstructed in accor- 
dance with approved manufacturer's installation instruc- 
tions. Metal flashing to which bituminous materials are to be 
adhered shall be primed prior to installation. 
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CHAPTER 10 
CHIMNEYS AND FIREPLACES 


Pursuant to ORS 215.730, if a single-family dwelling located on 
forest-zoned lands has a chimney or chimneys, each chimney shall 


have a spark arrestor. 


SECTION R1001 
MASONRY FIREPLACES 


R1001.1 General. Masonry fireplaces shall be constructed in 
accordance with this section and the applicable provisions of 
Chapters 3 and 4. 


R1001.2 Footings and foundations. Footings for masonry 
fireplaces and their chimneys shall be constructed of concrete 
or solid masonry not less than 12 inches (305 mm) thick and 
shall extend not less than 6 inches (152 mm) beyond the face of 
the fireplace or foundation wall on all sides. Footings shall be 
founded on natural, undisturbed earth or engineered fill below 
frost depth. In areas not subjected to freezing, footings shall be 
not less than 12 inches (305 mm) below finished grade. 


R1001.2.1 Ash dump cleanout. Cleanout openings 
located within foundation walls below fireboxes, where 
provided, shall be equipped with ferrous metal or masonry 
doors and frames constructed to remain tightly closed 
except when in use. Cleanouts shall be located to allow 
access so that ash removal will not create a hazard to com- 
bustible materials. 


R1001.3 Seismic reinforcing. Masonry or concrete chim- 
neys in Seismic Design Category D,, D, or D, shall be rein- 
forced. Reinforcing shall conform to the requirements set 
forth in Table R1001.1 and Section R606. 


R1001.3.1 Vertical reinforcing. For chimneys up to 40 
inches (1016 mm) wide, four No. 4 continuous vertical 
bars shall be placed between wythes of solid masonry or 
within the cells of hollow unit masonry and grouted in 
accordance with Section R606. Grout shall be prevented 
from bonding with the flue liner so that the flue liner is 
free to move with thermal expansion. For chimneys more 
than 40 inches (1016 mm) wide, two additional No. 4 ver- 
tical bars shall be provided for each additional flue incor- 
porated into the chimney or for each additional 40 inches 
(1016 mm) in width or fraction thereof. 


R1001.3.2 Horizontal reinforcing. Vertical reinforce- 
ment shall be placed within '/,-inch (6.4 mm) ties, or other 
reinforcing of equivalent net cross-sectional area, placed 
in the bed joints in accordance with Section R606 at not 
less than every 18 inches (457 mm) of vertical height. Two 
such ties shall be installed at each bend in the vertical bars. 


R1001.4 Seismic anchorage. Masonry or concrete chimneys 
in Seismic Design Category D,, D, or D, shall be anchored at 
each floor, ceiling or roof line more than 6 feet (1829 mm) 
above grade, except where constructed completely within the 
exterior walls. Anchorage shall conform to the requirements 
of Section R1001.4.1. 
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R1001.4.1 Anchorage. Two */,,-inch by 1-іпсһ (5 mm by 
25 mm) straps shall be embedded not less than 12 inches 
(305 mm) into the chimney. Straps shall be hooked around 
the outer bars and extend 6 inches (152 mm) beyond the 
bend. Each strap shall be fastened to not less than four 
floor ceiling or floor joists or rafters with two '/,-inch 
(12.7 mm) bolts. 


R1001.4.1.1 Cold-formed steel framing. Where cold- 
formed steel framing is used, the location where the "/,- 
inch (12.7 mm) bolts are used to attach the straps to the 
framing shall be reinforced with not less than a 3-inch x 
3-inch x 0.229-inch (76 mm x 76 mm Х 5.8 mm) steel 
plate on top of the strap that is screwed to the framing 
with not fewer than seven No. 6 screws for each bolt. 


R1001.5 Firebox walls. Masonry fireboxes shall be con- 
structed of solid masonry units, hollow masonry units grouted 
solid, stone or concrete. Where a lining of firebrick not less 
than 2 inches (51 mm) thick or other approved lining is pro- 
vided, the minimum thickness of back and sidewalls shall 
each be 8 inches (203 mm) of solid masonry, including the 
lining. The width of joints between firebricks shall not be 
greater than '/, inch (6.4 mm). Where a lining is not provided, 
the total minimum thickness of back and side walls shall be 
10 inches (254 mm) of solid masonry. Firebrick shall con- 
form to ASTM C27 or C1261 and shall be laid with medium- 
duty refractory mortar conforming to ASTM C199. 


R1001.5.1 Steel fireplace units. Installation of steel fire- 
place units with solid masonry to form a masonry fireplace 
is permitted where installed either in accordance with the 
requirements of their listing or the requirements of this sec- 
tion. Steel fireplace units incorporating a steel firebox lining 
shall be constructed with steel not less than '/, inch (6.4 
mm) thick, and an air-circulating chamber that is ducted to 
the interior of the building. The firebox lining shall be 
encased with solid masonry to provide a total thickness at 
the back and sides of not less than 8 inches (203 mm), of 
which not less than 4 inches (102 mm) shall be of solid 
masonry or concrete. Circulating air ducts used with steel 
fireplace units shall be constructed of metal or masonry. 


R1001.6 Firebox dimensions. The firebox of a concrete or 
masonry fireplace shall have a depth of not less than 20 
inches (508 mm). The throat shall be not less than 8 inches 
(203 mm) above the fireplace opening. The throat opening 
shall be not less than 4 inches (102 mm) deep. The cross-sec- 
tional area of the passageway above the firebox, including the 
throat, damper and smoke chamber, shall be not less than the 
cross-sectional area of the flue. 


Exception: Rumford fireplaces shall be permitted pro- 
vided that the depth of the fireplace is not less than 12 
inches (305 mm) and not less than one-third of the width 
of the fireplace opening, that the throat is not less than 12 
inches (305 mm) above the lintel and is not less than one- 
twentieth the cross-sectional area of the fireplace opening. 
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TABLE R1001.1 
SUMMARY OF REQUIREMENTS FOR MASONRY FIREPLACES AND CHIMNEYS 


ITEM LETTER* REQUIREMENTS 


Hearth slab reinforcing 


Distance from top of opening to throat 


Chimney 
Vertical reinforcing” 


Clearances 
Combustible material 
Mantel and trim 
Above roof 


Anchorage? 
Strap 
Number S 
Embedment into chimney 

Fasten to 

Bolts 


Footing 
Thickness T 
Width 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 т?. 

Note: This table provides a summary of major requirements for the construction of masonry chimneys and fireplaces. Letter references are to Figure R1001.1, 
which shows examples of typical construction. This table does not cover all requirements, nor does it cover all aspects of the indicated requirements. For 
the actual mandatory requirements of the code, see the indicated section of text. 

a. The letters refer to Figure R1001.1. 

b. Not required in Seismic Design Category A, B or C. 


R1001.7 Lintel and throat. Masonry over a fireplace open- 
ing shall be supported by a lintel of noncombustible material. 
The minimum required bearing length on each end of the fire- 
place opening shall be 4 inches (102 mm). The fireplace 
throat or damper shall be located not less than 8 inches (203 
mm) above the lintel. 


R1001.7.1 Damper. Masonry fireplaces shall be equipped 
with a ferrous metal damper located not less than 8 inches 
(203 mm) above the top of the fireplace opening. Dampers 
shall be installed in the fireplace or the chimney venting 
the fireplace, and shall be operable from the room contain- 
ing the fireplace. 
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Hearth extension 
(each side of opening) 
Hearth extension C 16" fireplace opening « 6 square feet. 
(front of opening) 20" fireplace opening 2 6 square feet. 
Thickness of wall of firebox 


Smoke chamber wall thickness G 6" 
Unlined walls 8" 
H 


Horizontal reinforcing J '/,” ties at 18" and two ties at each bend in vertical steel. 
Bond beams K No specified requirements. 


Effective flue area (based on area of fireplace opening) P See Section R1003.15. 


8" fireplace opening < 6 square feet. 
12" fireplace opening 2 6 square feet. 


Reinforced to carry its own weight and all imposed loads. 


10" solid brick or 8" where a firebrick lining is used. 
Joints in firebrick '/,” maximum. 


8 " 


Four No. 4 full-length bars for chimney up to 40" wide. 
Add two No. 4 bars for each additional 40" or fraction of 
width or each additional flue. 


Solid masonry units or hollow masonry units grouted solid with 
not less than 4-inch nominal thickness. 


See Sections R1001.11 and R1003.18. 
See Section R1001.11, Exception 4. 
3' at roofline and 2' at 107. 


12" hooked around outer bar with 6" extension. 
4 joists 
Two У," diameter. 


6" each side of fireplace wall. 


R1001.8 Smoke chamber. Smoke chamber walls shall be 
constructed of solid masonry units, hollow masonry units 
grouted solid, stone or concrete. The total minimum thickness 
of front, back and side walls shall be 8 inches (203 mm) of 
solid masonry. The inside surface shall be parged smooth with 
refractory mortar conforming to ASTM C199. Where a lining 
of firebrick not less than 2 inches (51 mm) thick, or a lining of 
vitrified clay not less than ?/, inch (16 mm) thick, is provided, 
the total minimum thickness of front, back and side walls shall 
be 6 inches (152 mm) of solid masonry, including the lining. 
Firebrick shall conform to ASTM C1261 and shall be laid with 
medium-duty refractory mortar conforming to ASTM C199. 
Vitrified clay linings shall conform to ASTM C315. 
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2 ЕТ МІМ. 
(Ю BOND 


ВЕАМ 
MORTAR САР Я l МАЗОМВУ САР 


CLEARANCE 
10 FT MIN. 


©) EFFECTIVE 
FLUE AREA 


(K)BOND BEAM 


WIDTH OF FIREPLACE 
OPENING 


PLAN VIEW 


FLUE LINING 
MORTAR CAP 


(K) BOND BEAM 


(9 BOND BEAM HORIZONTAL 


REINFORCING TIES 


(S) ANCHORAGE 2 FT MIN. (J) 


HORIZONTAL S SETAILFOR 
REINFORCING TIES Аб ay @ VERTICAL 
WALL REINFORCING 
-- ANCHOR STRAP 
WALL THICKNESS VENEER TIE 
а ~ Е: д. ош 
Ра = 
оци 6 MATERIAL 
„мн. e ANCHORAGE 2% IN. 
SMOKE % BOLTS EACH STRAP ағында 
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1⁄4 IN. MIN i 20 
4 IN. MIN. | THERMAL. | CLEARANCE |+ 6 IN. MIN. 
( DISTANCE 21 
VERTICAL IN. MIN. 8 IN. 
REINFORCING PARGE \ А HORIZONTAL 
2 WITH O REINFORCING TIES 
MEASURE HEIGHT 8 IN. MI % IN. MIN. 
(аи ве арт Ме D = IN. MIN. K 4 IN. THICK MASONRY UNITS 
TOP OF FOOTING Е А 
FIREPLACE | 
СК | EXTENSION OPENING VERTICAL REINFORCING 
: HEIGHT LINTEL (0) 20 IN. LAP IF SPLICED TO 
CRT АК нін FOOTING DOWELS 
THICKNESS 1 “аға; @ FIREBOX WALL 
F FOOTING WIDTH 
6 IN. AROUND 


HEARTH SLAB {з IN. MIN 


AH RUMP OP TIONAL REINFORCEMENT] GRADE SAL FREE STANDING FIREPLACE 
AUS 271 
р FOOTING DEPTH о 
(FOOTING WIDTH > С “иы 


BARS IN GONGRET HEARTH 20 IN. MIN. 


FOOTI 
> 
BRICK FIREBOX AND CHIMNEY— BRICK FIREBOX AND BLOCK CHIMNEY— 
SECTIONAL SIDE VIEW ON WOOD FLOOR SECTIONAL SIDE VIEW ON CONCRETE SLAB 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE R1001.1 
FIREPLACE AND CHIMNEY DETAILS 
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R1001.8.1 Smoke chamber dimensions. The inside 
height of the smoke chamber from the fireplace throat to 
the beginning of the flue shall not be greater than the 
inside width of the fireplace opening. The inside surface of 
the smoke chamber shall not be inclined more than 45 
degrees (0.79 rad) from vertical where prefabricated 
smoke chamber linings are used or where the smoke 
chamber walls are rolled or sloped rather than corbeled. 
Where the inside surface of the smoke chamber is formed 
by corbeled masonry, the walls shall not be corbeled more 
than 30 degrees (0.52 rad) from vertical. 


R1001.9 Hearth and hearth extension. Masonry fireplace 
hearths and hearth extensions shall be constructed of concrete 
or masonry, supported by noncombustible materials, and 
reinforced to carry their own weight and all imposed loads. 
Combustible material shall not remain against the underside 
of hearths and hearth extensions after construction. 


R1001.9.1 Hearth thickness. The minimum thickness of 
fireplace hearths shall be 4 inches (102 mm). 


R1001.9.2 Hearth extension thickness. The minimum 
thickness of hearth extensions shall be 2 inches (51 mm). 


Exception: Where the bottom of the firebox opening is 
raised not less than 8 inches (203 mm) above the top of 
the hearth extension, a hearth extension of not less than 
*/,-inch-thick (10 mm) brick, concrete, stone, tile or 
other approved noncombustible material is permitted. 


R1001.10 Hearth extension dimensions. Hearth extensions 
shall extend not less than 16 inches (406 mm) in front of and 
not less than 8 inches (203 mm) beyond each side of the fire- 
place opening. Where the fireplace opening is 6 square feet 
(0.6 m?) or larger, the hearth extension shall extend not less 
than 20 inches (508 mm) in front of and not less than 12 
inches (305 mm) beyond each side of the fireplace opening. 


R1001.11 Fireplace clearance. Wood beams, joists, studs 
and other combustible material shall have a clearance of not 
less than 2 inches (51 mm) from the front faces and sides of 
masonry fireplaces and not less than 4 inches (102 mm) from 
the back faces of masonry fireplaces. The airspace shall not 


MASONRY 


WOOD MANTEL 
For SI: 1 inch = 25.4 mm. 


be filled, except to provide fireblocking in accordance with 
Section R1001.12. 


Exceptions: 


1. Masonry fireplaces listed and labeled for use in con- 
tact with combustibles in accordance with UL 127 
and installed in accordance with the manufacturer's 
instructions are permitted to have combustible mate- 
rial in contact with their exterior surfaces. 


2. Where masonry fireplaces are part of masonry or 
concrete walls, combustible materials shall not be in 
contact with the masonry or concrete walls less than 
12 inches (306 mm) from the inside surface of the 
nearest firebox lining. 


3. Exposed combustible trim and the edges of sheath- 
ing materials such as wood siding, flooring and gyp- 
sum board shall be permitted to abut the masonry 
fireplace sidewalls and hearth extension in accor- 
dance with Figure R1001.11, provided such com- 
bustible trim or sheathing is not less than 12 inches 
(305 mm) from the inside surface of the nearest fire- 
box lining. 


4. Exposed combustible mantels or trim is permitted to 
be placed directly on the masonry fireplace front 
surrounding the fireplace opening providing such 
combustible materials are not placed within 6 inches 
(152 mm) of a fireplace opening. Combustible mate- 
rial within 12 inches (306 mm) of the fireplace 
opening shall not project more than '/, inch (3 mm) 
for each l-inch (25 mm) distance from such ап 
opening. 

R1001.12 Fireplace fireblocking. Fireplace fireblocking 
shall comply with the provisions of Section R602.8. 


SECTION R1002 
MASONRY HEATERS 


R1002.1 Definition. A masonry heater is a heating appliance 
constructed of concrete or solid masonry, hereinafter referred 


COMBUSTIBLE SHEATHING 
EDGE ABUTTING MASONRY 
12 IN. FROM FIREBOX 


à 2 VEE FRAME WALL 


2 IN. CLEARANCE (AIRSPACE) 
TO COMBUSTIBLE FRAMING 


FIGURE R1001.11 
CLEARANCE FROM COMBUSTIBLES 
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to as masonry, that is designed to absorb and store heat from a 
solid-fuel fire built in the firebox by routing the exhaust gases 
through internal heat exchange channels in which the flow 
path downstream ofthe firebox includes flow in a horizontal or 
downward direction before entering the chimney and that 
delivers heat by radiation from the masonry surface of the 
heater. 


R1002.2 Installation. Masonry heaters shall be installed in 
accordance with this section and comply with one ofthe follow- 
ing: 


1. Masonry heaters shall comply with the requirements of 
ASTM E1602. 


2. Masonry heaters shall be /isted and /abeled in accor- 
dance with UL 1482 or CEN 15250 and installed in 
accordance with the manufacturer's instructions. 


R1002.3 Footings and foundation. The firebox floor of a 
masonry heater shall be a minimum thickness of 4 inches 
(102 mm) of noncombustible material and be supported on a 
noncombustible footing and foundation in accordance with 
Section R1003.2. 


R1002.4 Seismic reinforcing. In Seismic Design Categories 
D» D, and D,, masonry heaters shall be anchored to the 
masonry foundation in accordance with Section R1003.3. 
Seismic reinforcing shall not be required within the body of a 
masonry heater whose height is equal to or less than 3.5 times 
its body width and where the masonry chimney serving the 
heater is not supported by the body of the heater. Where the 
masonry chimney shares a common wall with the facing of 
the masonry heater, the chimney portion of the structure shall 
be reinforced in accordance with Section R1003. 


R1002.5 Masonry heater clearance. Combustible materials 
shall not be placed within 36 inches (914 mm) of the outside 
surface of a masonry heater in accordance with NFPA 211 
Section 8-7 (clearances for solid-fuel-burning appliances), 
and the required space between the heater and combustible 
material shall be fully vented to permit the free flow of air 
around all heater surfaces. 


Exceptions: 


1. Where the masonry heater wall is not less than 8 
inches (203 mm) thick of so/id masonry and the wall 
of the heat exchange channels is not less than 5 inches 
(127 mm) thick of solid masonry, combustible mate- 
rials shall not be placed within 4 inches (102 mm) of 
the outside surface of a masonry heater. A clearance of 
not less than 8 inches (203 mm) shall be provided 
between the gas-tight capping slab of the heater and a 
combustible ceiling. 


2. Masonry heaters listed and labeled in accordance 
with UL 1482 or CEN 15250 shall be installed in 
accordance with the listing specifications and the 
manufacturer's written instructions. 


SECTION R1003 
MASONRY CHIMNEYS 


R1003.1 Definition. A masonry chimney is a chimney con- 
structed of solid masonry units, hollow masonry units grouted 
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solid, stone or concrete, hereinafter referred to as masonry. 
Masonry chimneys shall be constructed, anchored, supported 
and reinforced as required in this chapter. 


R1003.2 Footings and foundations. Footings for masonry 
chimneys shall be constructed of concrete or solid masonry 
not less than 12 inches (305 mm) thick and shall extend not 
less than 6 inches (152 mm) beyond the face of the founda- 
tion or support wall on all sides. Footings shall be founded 
on natural undisturbed earth or engineered fill below frost 
depth. In areas not subjected to freezing, footings shall be 
not less than 12 inches (305 mm) below finished grade. 


R1003.3 Seismic reinforcing. Masonry or concrete chim- 
neys shall be constructed, anchored, supported and reinforced 
as required in this chapter. In Seismic Design Category D,, 
D, or D, masonry and concrete chimneys shall be reinforced 
and anchored as detailed in Sections R1003.3.1, R1003.3.2 
and R1003.4. In Seismic Design Category A, B or C, rein- 
forcement and seismic anchorage are not required. 


R1003.3.1 Vertical reinforcing. For chimneys up to 40 
inches (1016 mm) wide, four No. 4 continuous vertical 
bars, anchored in the foundation, shall be placed in the con- 
crete, or between wythes of solid masonry, or within the 
cells of hollow unit masonry, and grouted in accordance 
with Section R608.1.1. Grout shall be prevented from 
bonding with the flue liner so that the flue liner is free to 
move with thermal expansion. For chimneys more than 40 
inches (1016 mm) wide, two additional No. 4 vertical bars 
shall be installed for each additional 40 inches (1016 mm) 
in width or fraction thereof. 


R1003.3.2 Horizontal reinforcing. Vertical reinforcement 
shall be placed enclosed within '/,-inch (6.4 mm) ties, or 
other reinforcing of equivalent net cross-sectional area, 
spaced not to exceed 18 inches (457 mm) on center in con- 
crete, or placed in the bed joints of unit masonry, at not less 
than every 18 inches (457 mm) of vertical height. Two such 
ties shall be installed at each bend in the vertical bars. 


R1003.4 Seismic anchorage. Masonry and concrete chim- 
neys and foundations in Seismic Design Category D,, D, or 
D, shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade, except where constructed 
completely within the exterior walls. Anchorage shall con- 
form to the requirements in Section R1003.4.1. 


R1003.4.1 Anchorage. Two */,,-inch by 1-іпсһ (5 mm by 
25 mm) straps shall be embedded not less than 12 inches 
(305 mm) into the chimney. Straps shall be hooked around 
the outer bars and extend 6 inches (152 mm) beyond the 
bend. Each strap shall be fastened to not less than four 
floor joists with two '/,-inch (12.7 mm) bolts. 


В1003.4.1.1 Cold-formed steel framing. Where 
cold-formed steel framing is used, the location where 
the '/,-inch (12.7 mm) bolts are used to attach the 
straps to the framing shall be reinforced with not less 
than а 3-inch x 3-inch x 0.229-inch (76 mm x 76 mm 
X 5.8 mm) steel plate on top of a strap that is screwed 
to the framing with not fewer than seven No. 6 screws 
for each bolt. 
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R1003.5 Corbeling. Masonry chimneys shall not be corbeled 
more than one-half ofthe chimney's wall thickness from a wall 
or foundation, nor shall a chimney be corbeled from a wall or 
foundation that is less than 12 inches (305 mm) thick unless it 
projects equally on each side ofthe wall, except that on the sec- 
ond story of a two-story dwelling, corbeling of chimneys on the 
exterior of the enclosing walls shall be permitted to be equal to 
the wall thickness. The projection of a single course shall not 
exceed one-half the unit height or one-third of the unit bed 
depth, whichever is less. 


R1003.6 Changes in dimension. The chimney wall or chim- 
ney flue lining shall not change in size or shape within 6 inches 
(152 mm) above or below where the chimney passes through 
floor components, ceiling components or roof components. 


R1003.7 Offsets. Where a masonry chimney is constructed 
with a fireclay flue liner surrounded by one wythe of masonry, 
the maximum offset shall be such that the centerline ofthe flue 
above the offset does not extend beyond the center ofthe chim- 
ney wall below the offset. Where the chimney offset is sup- 
ported by masonry below the offset in an approved manner, 
the maximum offset limitations shall not apply. Each individ- 
ual corbeled masonry course of the offset shall not exceed the 
projection limitations specified in Section R1003.5. 


R1003.8 Additional load. Chimneys shall not support loads 
other than their own weight unless they are designed and con- 
structed to support the additional load. Construction of 
masonry chimneys as part of the masonry walls or reinforced 
concrete walls of the building shall be permitted. 


R1003.9 Termination. Chimneys shall extend not less than 2 
feet (610 mm) higher than any portion of a building within 10 
feet (3048 mm), but shall be not less than 3 feet (914 mm) above 
the highest point where the chimney passes through the roof. 


R1003.9.1 Chimney caps. Masonry chimneys shall have 
a concrete, metal or stone cap, a drip edge and a caulked 
bond break around any flue liners in accordance with 
ASTM C1283. The concrete, metal or stone cap shall be 
sloped to shed water. 


R1003.9.2 Spark arrestors. Where a spark arrestor is 
installed on a masonry chimney, the spark arrestor shall 
meet all of the following requirements: 


1. The net free area of the arrestor shall be not less than 
four times the net free area of the outlet of the chim- 
ney flue it serves. 


2. The arrestor screen shall have heat and corrosion 
resistance equivalent to 19-gage galvanized steel or 
24-gage stainless steel. 


3. Openings shall not permit the passage of spheres 
having a diameter greater than '/, inch (12.7 mm) 
nor block the passage of spheres having a diameter 
less than ?/, inch (9.5 mm). 


4. The spark arrestor shall be located with access for 
cleaning and the screen or chimney cap shall be 
removable to allow for cleaning of the chimney flue. 


R1003.9.3 Rain caps. Where a masonry or metal rain cap 
is installed on a masonry chimney, the net free area under 
the cap shall be not less than four times the net free area of 
the outlet of the chimney flue it serves. 
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R1003.10 Wall thickness. Masonry chimney walls shall be 
constructed of solid masonry units or hollow masonry units 
grouted solid with not less than a 4-inch (102 mm) nominal 
thickness. 


R1003.10.1 Masonry veneer chimneys. Where masonry 
Is used to veneer a frame chimney, through-flashing and 
weep holes shall be installed as required by Section R703. 


R1003.11 Flue lining (material). Masonry chimneys shall 
be lined. The lining material shall be appropriate for the type 
of appliance connected, in accordance with the terms of the 
appliance listing and manufacturer's instructions. 


R1003.11.1 Residential-type appliances (general). Flue 
lining systems shall comply with one of the following: 


1. Clay flue lining complying with the requirements of 
ASTM C315. 


2. Listed and labeled chimney lining systems comply- 
ing with UL 1777. 


3. Factory-built chimneys or chimney units listed for 
installation within masonry chimneys. 


4. Other approved materials that will resist corrosion, 
erosion, softening or cracking from flue gases and 
condensate at temperatures up to 1,800°F (982°C). 


R1003.11.2 Flue linings for specific appliances. Flue lin- 
ings other than these covered in Section R1003.11.1, 
intended for use with specific types of appliances, shall 
comply with Sections R1003.11.3 through R1003.11.6. 


R1003.11.3 Gas appliances. Flue lining systems for gas 
appliances shall be in accordance with Chapter 24. 


R1003.11.4 Pellet fuel-burning appliances. Flue lining 
and vent systems for use in masonry chimneys with pellet 
fuel-burning appliances shall be limited to the following: 


1. Flue lining 
R1003.11.1. 


2. Pellet vents listed for installation within masonry 
chimneys (see Section R1003.11.6 for marking). 


systems complying with Section 


R1003.11.5 Oil-fired appliances approved for use with 
Type L vent. Flue lining and vent systems for use in 
masonry chimneys with oil-fired appliances approved for 
use with Type L vent shall be limited to the following: 


1. Flue lining 
R1003.11.1. 


2. Listed chimney liners complying with UL 641 (see 
Section R1003.11.6 for marking). 


R1003.11.6 Notice of usage. Where a flue is relined with 
a material not complying with Section R1003.11.1, the 
chimney shall be plainly and permanently identified by a 
label attached to a wall, ceiling or other conspicuous loca- 
tion adjacent to where the connector enters the chimney. 
The /abel shall include the following message or equiva- 
lent language: 


THIS CHIMNEY FLUE IS FOR USE ONLY WITH 
[TYPE OR CATEGORY OF APPLIANCE] APPLI- 
ANCES THAT BURN [TYPE OF FUEL]. DO NOT 
CONNECT OTHER TYPES OF APPLIANCES. 


systems complying with Section 
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R1003.12 Clay flue lining (installation). Clay flue liners 
shall be installed in accordance with ASTM С1283 and 
extend from a point not less than 8 inches (203 mm) below 
the lowest inlet or, in the case of fireplaces, from the top of 
the smoke chamber to a point above the enclosing walls. The 
lining shall be carried up vertically, with a slope not greater 
than 30 degrees (0.52 rad) from the vertical. 


Clay flue liners shall be laid in medium-duty water insolu- 
ble refractory mortar conforming to ASTM C199 with tight 
mortar joints left smooth on the inside and installed to main- 
tain an airspace or insulation not to exceed the thickness of 
the flue liner separating the flue liners from the interior face 
of the chimney masonry walls. Flue liners shall be supported 
on all sides. Only enough mortar shall be placed to make the 
joint and hold the liners in position. 


R1003.12.1 Listed materials. Listed materials used as 
flue linings shall be installed in accordance with the terms 
of their listings and manufacturer's instructions. 


R1003.12.2 Space around lining. The space surrounding a 
chimney lining system or vent installed within a masonry 
chimney shall not be used to vent any other appliance. 


Exception: This shall not prevent the installation of a 
separate flue lining in accordance with the manufac- 
turer's instructions. 


R1003.13 Multiple flues. Where two or more flues are 
located in the same chimney, masonry wythes shall be built 
between adjacent flue linings. The masonry wythes shall be 
not less than 4 inches (102 mm) thick and bonded into the 
walls of the chimney. 


Exception: Where venting only one appliance, two flues 
shall be permitted to adjoin each other in the same chim- 
ney with only the flue lining separation between them. The 
joints of the adjacent flue linings shall be staggered not 
less than 4 inches (102 mm). 


R1003.14 Flue area (appliance). Chimney flues shall not be 
smaller in area than that of the area of the connector from the 
appliance [see Tables R1003.14(1) and R1003.14(2)]. The 
sizing of a chimney flue to which multiple appliance venting 
systems are connected shall be in accordance with Section 
М1805.3. 


TABLE R1003.14(1) 
NET CROSS-SECTIONAL AREA OF ROUND FLUE SIZES* 


FLUE SIZE, INSIDE DIAMETER CROSS-SECTIONAL AREA 
(inches) (square inches) 
NT E РЗ 2 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’. 
a. Flue sizes are based on ASTM C315. 
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TABLE R1003.14(2) 
NET CROSS-SECTIONAL AREA OF SQUARE 
AND RECTANGULAR FLUE SIZES 


DIMENSIONS (inches) (square inches) 
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For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’. 
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R1003.15 Flue area (masonry fireplace). Flue sizing for 
chimneys serving fireplaces shall be in accordance with Sec- 
tion R1003.15.1 or R1003.15.2. 


R1003.15.1 Option 1. Round chimney flues shall have a 
minimum net cross-sectional area of not less than one- 
twelfth of the fireplace opening. Square chimney flues 
shall have a minimum net cross-sectional area of one-tenth 
of the fireplace opening. Rectangular chimney flues with 
an aspect ratio less than 2 to 1 shall have a minimum net 
cross-sectional area of one-tenth of the fireplace opening. 
Rectangular chimney flues with an aspect ratio of 2 to 1 or 
more shall have a minimum net cross-sectional area of 
one-eighth of the fireplace opening. Cross-sectional areas 
of clay flue linings are shown in Tables R1003.14(1) and 
R1003.14(2) or as provided by the manufacturer or as 
measured in the field. 


R1003.15.2 Option 2. The minimum net cross-sectional 
area of the chimney flue shall be determined in accordance 
with Figure R1003.15.2. A flue size providing not less 
than the equivalent net cross-sectional area shall be used. 
Cross-sectional areas of clay flue linings are shown in 
Tables R1003.14(1) and R1003.14(2) or as provided by 
the manufacturer or as measured in the field. The height of 
the chimney shall be measured from the firebox floor to 
the top of the chimney flue. 


R1003.16 Inlet. Inlets to masonry chimneys shall enter from 
the side. Inlets shall have a thimble of fireclay, rigid refrac- 
tory material or metal that will prevent the connector from 
pulling out of the inlet or from extending beyond the wall of 
the liner. 
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R1003.17 Masonry chimney cleanout openings. Cleanout 
openings shall be provided within 6 inches (152 mm) of the 
base of each flue within every masonry chimney. The upper 
edge ofthe cleanout shall be located not less than 6 inches (152 
mm) below the lowest chimney inlet opening. The height of 
the opening shall be not less than 6 inches (152 mm). The clea- 
nout shall be provided with a noncombustible cover. 


Exception: Chimney flues serving masonry fireplaces 
where cleaning is possible through the fireplace opening. 


R1003.18 Chimney clearances. Any portion of a masonry chim- 
ney located in the interior of the building or within the exterior 
wall of the building shall have a minimum airspace clearance to 
combustibles of 2 inches (51 mm). Chimneys located entirely out- 
side the exterior walls of the building, including chimneys that pass 
through the soffit or cornice, shall have a minimum airspace clear- 


ance of 1 inch (25 mm). The airspace shall not be filled, except to 
provide fire blocking in accordance with Section R1003.19. 


Exceptions: 


1. Masonry chimneys equipped with a chimney lining 
system listed and /abeled for use in chimneys in 
contact with combustibles in accordance with UL 
1777 and installed in accordance with the manufac- 
turer’s instructions are permitted to have combusti- 
ble material in contact with their exterior surfaces. 


2. Where masonry chimneys are constructed as part of 
masonry or concrete walls, combustible materials 
shall not be in contact with the masonry or concrete 
wall less than 12 inches (305 mm) from the inside 
surface of the nearest flue lining. 
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For SI: 1 foot = 304.8 mm, 1 square inch = 645.16 mm’. 


FIGURE R1003.15.2 
FLUE SIZES FOR MASONRY CHIMNEYS 
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3. Exposed combustible trim and the edges of sheath- 
ing materials, such as wood siding and flooring, 
shall be permitted to abut the masonry chimney side 
walls, in accordance with Figure R1003.18, pro- 
vided such combustible trim or sheathing is not less 
than 8 inches (203 mm) from the inside surface of 
the nearest flue lining. 


R1003.19 Chimney fireblocking. Spaces between chimneys 
and floors and ceilings through which chimneys pass shall be 
fireblocked with noncombustible material securely fastened 
in place. The fireblocking of spaces between chimneys and 
wood joists, beams or headers shall be self-supporting or be 
placed on strips of metal or metal lath laid across the spaces 
between combustible material and the chimney. 


R1003.20 Chimney crickets. Chimneys shall be provided 
with crickets where the dimension parallel to the ridgeline is 
greater than 30 inches (762 тт) and does not intersect the rid- 
geline. The intersection of the cricket and the chimney shall be 
flashed and counterflashed in the same manner as normal roof- 
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chimney intersections. Crickets shall be constructed in compli- 
ance with Figure R1003.20 and Table R1003.20. 


TABLE R1003.20 
CRICKET DIMENSIONS 


SECTION R1004 
FACTORY-BUILT FIREPLACES 


R1004.1 General. Factory-built fireplaces shall be listed and 
labeled and shall be installed in accordance with the condi- 
tions of the /isting. Factory-built fireplaces shall be tested in 
accordance with UL 127. 
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FIGURE R1003.18 
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FIGURE R1003.20 
CHIMNEY CRICKET 
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R1004.2 Hearth extensions. Hearth extensions of approved 
factory-built fireplaces shall be installed in accordance with 
the listing of the fireplace. The hearth extension shall be read- 
ily distinguishable from the surrounding floor area. Listed 
and labeled hearth extensions shall comply with UL 1618. 


R1004.3 Decorative shrouds. Decorative shrouds shall not 
be installed at the termination of chimneys for factory-built 
fireplaces except where the shrouds are listed and /abeled for 
use with the specific factory-built fireplace system and 
installed in accordance with the manufacturer's instructions. 


R1004.4 Unvented gas log heaters. An unvented gas log 
heater shall not be installed in a factory-built fireplace unless 
the fireplace system has been specifically tested, /isted and 
labeled for such use in accordance with UL 127. 


R1004.5 Gasketed fireplace doors. A gasketed fireplace 
door shall not be installed on a factory-built fireplace except 
where the fireplace system has been specifically tested, /isted 
and /abeled for such use in accordance with UL 127. 


SECTION R1005 
FACTORY-BUILT CHIMNEYS 


R1005.1 Listing. Factory-built chimneys shall be /isted and 
labeled and shall be installed and terminated in accordance 
with the manufacturer's installation instructions. 


R1005.2 Decorative shrouds. Decorative shrouds shall not 
be installed at the termination of factory-built chimneys 
except where the shrouds are /isted and labeled for use with 
the specific factory-built chimney system and installed in 
accordance with the manufacturer's installation instructions. 


R1005.3 Solid-fuel appliances. Factory-built chimneys 
installed in dwelling units with solid-fuel-burning appliances 
shall comply with the Type HT requirements of UL 103 and 
shall be marked “Type HT" and “Residential Type and Build- 
ing Heating Appliance Chimney." 


Exception: Chimneys for use with open combustion 
chamber fireplaces shall comply with the requirements of 
UL 103 and shall be marked "Residential Type and Build- 
ing Heating Appliance Chimney." 


Chimneys for use with open combustion chamber 
appliances installed in buildings other than dwelling units 
shall comply with the requirements of UL 103 and shall be 
marked “Building Heating Appliance Chimney” or “Resi- 
dential Type and Building Heating Appliance Chimney." 


R1005.4 Factory-built fireplaces. Chimneys for use with 
factory-built fireplaces shall comply with the requirements of 
ІШЕДІ 


R1005.5 Support. Where factory-built chimneys are sup- 
ported by structural members, such as joists and rafters, those 
members shall be designed to support the additional load. 


R1005.6 Medium-heat appliances. Factory-built chimneys 
for medium-heat appliances producing flue gases having a 
temperature above 1,000°F (538°C), measured at the entrance 
to the chimney, shall comply with UL 959. 


R1005.7 Factory-built chimney offsets. Where a factory- 
built chimney assembly incorporates offsets, no part of the 
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chimney shall be at an angle of more than 30 degrees (0.52 
rad) from vertical at any point in the assembly and the chim- 
ney assembly shall not include more than four elbows. 


R1005.8 Insulation shield. Where /actory-built chimneys 
pass through insulated assemblies, an insulation shield con- 
structed of steel having a thickness of not less than 0.0187 
inch (0.4712 mm) (No. 26 gage) shall be installed to provide 
clearance between the chimney and the insulation material. 
The clearance shall be not less than the clearance to combus- 
tibles specified by the chimney manufacturer's installation 
instructions. Where chimneys pass through attic space, the 
shield shall terminate not less than 2 inches (51 mm) above 
the insulation materials and shall be secured in place to pre- 
vent displacement. Insulation shields provided as part of a 
listed chimney system shall be installed in accordance with 
the manufacturer 's installation instructions. 


SECTION R1006 
EXTERIOR AIR SUPPLY 


R1006.1 Exterior air. Factory-built or masonry fireplaces 
covered in this chapter shall be equipped with an exterior air 
supply to ensure proper fuel combustion unless the room is 
mechanically ventilated and controlled so that the indoor 
pressure is neutral or positive. 


R1006.1.1 Factory-built fireplaces. Exterior combustion 
air ducts for factory-built fireplaces shall be a /isted com- 
ponent of the fireplace and shall be installed in accordance 
with the fireplace manufacturer's instructions. 


R1006.1.2 Masonry fireplaces. Listed combustion air 
ducts for masonry fireplaces shall be installed in accor- 
dance with the terms of their /isting and the manufac- 
turer's instructions. 


R1006.2 Exterior air intake. The exterior air intake shall be 
capable of supplying all combustion air from the exterior of 
the dwelling or from spaces within the dwelling ventilated 
with outdoor air such as nonmechanically ventilated crawl or 
attic spaces. The exterior air intake shall not be located within 
the garage or basement of the dwelling. The exterior air 
intake, for other than listed factory-built fireplaces, shall not 
be located at an elevation higher than the firebox. The exte- 
rior air intake shall be covered with a corrosion-resistant 
screen of '/,-inch (6.4 mm) mesh. 


R1006.3 Clearance. Unlisted combustion air ducts shall be 
installed with a minimum 1-inch (25 mm) clearance to com- 
bustibles for all parts of the duct within 5 feet (1524 mm) of 
the duct outlet. 


R1006.4 Passageway. The combustion air passageway shall 
be not less than 6 square inches (3870 mm?) and not more 
than 55 square inches (0.035 m?), except that combustion air 
systems for listed fireplaces shall be constructed in accor- 
dance with the fireplace manufacturer's instructions. 


R1006.5 Outlet. The exterior air outlet shall be located in the 
back or side of the firebox chamber or shall be located out- 
side of the firebox, at the level of the hearth and not greater 
than 24 inches (610 mm) from the firebox opening. The outlet 
shall be closable and designed to prevent burning material 
from dropping into concealed combustible spaces. 
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CHAPTER 11 
ENERGY EFFICIENCY 


(All of Chapter 11 is Oregon amendment) 


PART I—ENERGY CONSERVATION 


SECTION N1101 
SCOPE 


N1101.1 General. The provisions of this chapter regulate the 
exterior envelope, as well as the design, construction and 
selection of heating, ventilating and air-conditioning systems, 
lighting and piping insulation required for the purpose of 
effective conservation of energy within a building or struc- 
ture governed by this code. 


All conditioned spaces within residential buildings shall 
comply with Table N1101.1(1) and one additional measure 
from Table N1101.1(2). 


Exceptions: 


1. Application to existing buildings shall comply with 
Section N1101.2. 


2. Application to additions shall comply with Section 
N1101.3. 


3. Heated or cooled detached accessory structures that 
are not habitable shall meet the following envelope 
requirements without any additional measures: 
Walls: R-21/U-0.064; Roofs: R-38/U-0.027 (attic) 
or R-20 continuous insulation/U-0.048 (above 
deck); Windows: U-0.35; Opaque doors: U-0.70; 
Roll-up doors: U-0.50. 


N1101.2 Application to existing buildings. Alteration and 
repairs, historic buildings and change of use or occupancy to 
buildings, structures or portions thereof shall comply with the 
requirements in Sections N1101.2.1 through N1101.2.3. 


N1101.2.1 Alteration and repair. Alterations and repairs 
affecting energy conservation measures shall conform to 
the requirements specified in this chapter. 


Alterations or repairs which affect components of exist- 
ing conditioned spaces regulated in this chapter, those 
components shall comply with this chapter. 


Exception: The minimum component requirements as 
specified in Table N1101.2 may be used to the maxi- 
mum extent practical. 


N1101.2.2 Historic buildings. The building official may 
modify the specific requirements of this chapter for his- 
toric buildings and require in lieu thereof alternative 
requirements that will result in a reasonable degree of 
energy efficiency. This modification may be allowed for 
those buildings specifically designated as historically sig- 
nificant by the state historic preservation office(r) or by 
official action of a local government. 


N1101.2.3 Change of occupancy or use. Definition of 
“change of use” for purposes of Section N1101.2.3 is a 
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change of use in an existing residential building and shall 
include any of the following: any unconditioned spaces 
such as an attached garage, basement, porch, or canopy 
that are to become conditioned spaces; any unconditioned, 
inhabitable space that is to become conditioned space, 
such as a large attic. 
N1101.2.3.1 Change of use. A building that changes 
use, without any changes to the components regulated 
in this chapter, is required to comply with Table 
N1101.2 to the greatest extent practical. Changes of use 
that are greater than 30 percent of the existing building 
heated floor area or more than 400 square feet (37 m?) 
in area, whichever is less, shall be required to select one 
measure from Table N1101.3. 
N1101.2.3.2 Change of occupancy. Alteration and 
repair of conditioned nonresidential buildings, such as a 
small church or school, that are changing occupancy to 
residential dwellings shall use Table N1101.2 to the 
greatest extent practical and select one measure from 
Table N1101.1(2) or N1101.3. 
Exception: The minimum component requirements 
shall be disregarded when thermal performance cal- 
culations are completed for change of use to Group 


TABLE N1101.2 
EXISTING BUILDING COMPONENT REQUIREMENTS 


REQUIRED EQUIV. 
Wall insulation U-0.083 
рока. S | рока. S | U-0.025 


Vaulted ceiling > 10 inches U-0.040 R-25 
nominal rafter depth 

Vaulted ceiling > 8 inches U-0.047 R21 
nominal rafter depth 

Underfloor > 10 inches nominal U-0.028 R-30 
joist depth 


Underfloor > 8 inches nominal U-0.039 R-25 
joist depth 


Exterior | Exterior doors | 


ania NEIN 
Exterior doors with > 2.5 ft U-0.40 
glazing 


[Forced air ducts | [Forced air ducts | ducts 


DES 0929 mr. 


Еог 51: inch = 25.4 mm, 1 square foot = 
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R-3 occupancy, when such calculations demonstrate 
similar performance to the requirements of Table 
N1101.2. 


N1101.3 Additions. Additions to existing buildings or struc- 
tures may be made without making the entire building or 
structure comply if the new additions comply with the 
requirements of this chapter. 


Exception: Additions that are less than 225 square feet 
(20.9 m?) in area shall not be required to comply with 
Table N1101.1(2) or Table N1101.3. 


N1101.4 Information on plans and specifications. Plans 
and specifications shall show in sufficient detail all perti- 
nent data and features of the building and the equipment and 
systems as herein governed, including, but not limited to: 


exterior envelope component materials; R-values of insulat- 
ing materials; fenestration U-factors; HVAC equipment 
efficiency performance and system controls; lighting; an 
additional measure from Table N1101.1(2); and the other 
pertinent data to indicate compliance with the requirements 
of the chapter. 


N1101.3.1 Large additions. Additions that are equal to or 
more than 600 square feet (55 m?) in area shall be required 
to comply with Table N1101.1(2). 


N1101.3.2 Small additions. Additions that are less than 
600 square feet (55 m?) in area shall be required to select 
one measure from Table N1101.1(2) or comply with Table 
N1101.3. 


TABLE N1101.1(1) 
PRESCRIPTIVE ENVELOPE REQUIREMENTS? 


STANDARD BASE CASE LOG HOMES ONLY 
BUILDING COMPONENT 
Required Performance Equiv. Маше? Required Performance Equiv. Value” 


Wall insulation—above grade U-0.059° R-21 Intermediate" 
Wall insulation—below grade* C-0.063 R-15 c.i. / R-21 C-0.063 R-15/R-21 
Flat ceilings" U-0.021 0.020 R-49 A^ 


U-0. 
up 


Skylights U-0.50 U-0.50 U-0.50 U-0.50 
Exterior doors* U-0.20 U-0.20 U-0.54 U-0.54 


For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 т, 1 degree = 0.0175 rad, n/a = not applicable. 

a. As allowed in Section N1104.1, thermal performance of a component may be adjusted provided that overall heat loss does not exceed the total resulting from 
conformance to the required U-factor standards. Calculations to document equivalent heat loss shall be performed using the procedure and approved U-factors 
contained in Table N1104.1(1). 

b. R-values used in this table are nominal for the insulation only in standard wood-framed construction and not for the entire assembly. 

c. Wall insulation requirements apply to all exterior wood-framed, concrete or masonry walls that are above grade. This includes cripple walls and rim joist 
areas. Nominal compliance with R-21 insulation and Intermediate Framing (N1104.5.2) with insulated headers. 

d. The wall component shall be a minimum solid log or timber wall thickness of 3.5 inches. 

e. Below-grade wood, concrete or masonry walls include all walls that are below grade and do not include those portions of such wall that extend more than 24 
inches above grade. R-21 for insulation in framed cavity; R-15 continuous insulation. 

f. Insulation levels for ceilings that have limited attic/rafter depth such as dormers, bay windows or similar architectural features totaling not more than 150 
square feet in area may be reduced to not less than R-21. When reduced, the cavity shall be filled (except for required ventilation spaces). R-49 insulation 
installed to minimum 6-inches depth at top plate at exterior of structure to achieve U-factor. 

g. Vaulted ceiling surface area exceeding 50 percent of the total heated space floor area shall have a U-factor no greater than U-0.026 (equivalent to R-38 rafter 
or scissor truss with R-38 advanced framing). 

h. A = Advanced frame construction. See Section N1104.6. 

i. Heated slab interior applies to concrete slab floors (both on and below grade) that incorporate a radiant heating system within the slab. Insulation shall be 
installed underneath the entire slab. 

j. Sliding glass doors shall comply with window performance requirements. Windows exempt from testing in accordance with Section NF1111.2, Item 3 shall 
comply with window performance requirements if constructed with thermal break aluminum or wood, or vinyl, or fiberglass frames and double-pane glazing 
with low-emissivity coatings of 0.10 or less. Buildings designed to incorporate passive solar elements may include glazing with a U-factor greater than 0.35 
by using Table N1104.1(1) to demonstrate equivalence to building envelope requirements. 

k. A maximum of 28 square feet of exterior door area per dwelling unit can have a U-factor of 0.54 or less. 

1. Glazing that is either double pane with low-e coating on one surface, or triple pane shall be deemed to comply with this requirement. 

m.Minimum 24-inch horizontal or vertical below grade. 
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TABLE N1101.1(2) 
ADDITIONAL MEASURES 


HIGH EFFICIENCY HVAC SYSTEM? 


a. Gas-fired furnace or boiler AFUE 94%, or 
b. Air source heat pump HSPF 10.0/14.0 SEER cooling, or 
c. Ground source heat pump COP 3.5 or Energy Star rated 


HIGH EFFICIENCY WATER HEATING SYSTEM 


a. Natural gas/propane water heater with minimum UEF 0.90, or 
b. Electric heat pump water heater with minimum 2.0 COP, or 
c. Natural gas/propane tankless/instantaneous heater with minimum 0.80 UEF and 
Drain Water Heat Recovery Unit installed on minimum of one shower/tub-shower 


WALL INSULATION UPGRADE 


Exterior walls—U-0.045/R-21 conventional framing with R-5.0 continuous insulation 
ADVANCED ENVELOPE 


Windows—U-0.21 (Area weighted average), and 
Flat ceiling?—U-0.017/R-60, and 
Framed floors—U-0.026/R-38 or slab edge insulation to F-0.48 or less (R-10 for 48"; R-15 for 36" or R-5 fully insulated slab) 


DUCTLESS HEAT PUMP 


For dwelling units with all-electric heat provide: 
Ductless heat pump of minimum HSPF 10 in primary zone replaces zonal electric heat sources, and 
Programmable thermostat for all heaters in bedrooms 


HIGH EFFICIENCY THERMAL ENVELOPE UA* 
Proposed UA is 8 percent lower than the code UA 
GLAZING AREA 
Glazing area, measured as the total of framed openings is less than 12 percent of conditioned floor area 


3 ACH AIR LEAKAGE CONTROL AND EFFICIENT VENTILATION 
Achieve a maximum of 3.0 АСН50 whole-house air leakage when third-party tested and provide а whole-house ventilation 
system including heat recovery with a minimum sensible heat recovery efficiency of not less than 66 percent 


For SI: 1 square foot = 0.093 пт, 1 watt per square foot = 10.8 W/m’. 

a. Appliances located within the building thermal envelope shall have sealed combustion air installed. Combustion air shall be ducted directly from the outdoors. 

b. The maximum vaulted ceiling surface area shall not be greater than 50 percent of the total heated space floor area unless vaulted area has a U-factor no greater 
than U-0.026. 

c. In accordance with Table N1104.1(1), the Proposed UA total of the Proposed Alternative Design shall be a minimum of 8 percent less than the Code UA total 
of the Standard Base Case. 


TABLE N1101.3 
SMALL ADDITION ADDITIONAL MEASURES (select one) 


Increase the ceiling insulation of the existing portion of the home as specified in Table N1101.2 


Replace all existing single-pane wood or aluminum windows to the U-factor as specified in Table N1101.2 


Insulate the existing floor, crawl space or basement wall systems as specified in Table N1101.2 and install 100 percent of perma- 
nently installed lighting fixtures as CFL, LED or linear fluorescent, or a minimum efficacy of 40 lumens per watt as specified in 
Section N1107.2 


Test the entire dwelling with a blower door and exhibit no more than 4.5 air changes per hour @ 50 Pascals 
Seal and performance test the duct system 


Replace existing 80-percent AFUE or less gas furnace with a 92-percent AFUE or greater system 
Replace existing electric radiant space heaters with a ductless mini split system with a minimum HSPF of 10.0 
Replace existing electric forced air furnace with an air source heat pump with a minimum HSPF of 9.5 


Replace existing water heater with a water heater meeting: 
Natural gas/propane water heater with minimum UEF 0.90, or 
Electric heat pump water heater with minimum 2.0 COP 
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SECTION N1102 
DEFINITIONS 


ACCESSIBLE. Admitting close approach as a result of not 
being guarded by locked doors, elevation or other effective 
means (see “Readily accessible"). 


AFUE (ANNUAL FUEL UTILIZATION EFFICIENCY). 
The energy output divided by the energy input, calculated on 
an annual basis and including part load and cycling effects. 
AFUE ratings shall be determined using the US Department 
of Energy test procedures (10 CFR Part 430). 


AUTOMATIC. Self-acting, operating by its own mechanism 
when actuated by some impersonal influence, such as a 
change in current strength, pressure, temperature or mechani- 
cal configuration. (See also “Manual.”) 


BASEMENT WALL. The opaque portion of any wall which 
encloses a basement and is partially or totally below grade. 


BELOW GRADE WALLS. The walls or the portion of 
walls entirely below the finished grade or which extend 2 feet 
(610 mm) or less above the finished grade. 


BTU (British Thermal Unit). The amount of heat required 
to raise the temperature of 1 pound (0.454 kg) of water (about 
1 pint) from 59°F to 60°F (15°C to 16°С). 


BUILDING THERMAL ENVELOPE. That element of a 
building which encloses conditioned spaces through which 
thermal energy may be transmitted to or from the exterior or 
to or from unconditioned spaces. 


С (Thermal Conductance). See “Thermal conductance." 


CONDITIONED SPACE. A space within the building, sep- 
arated from unconditioned space by the building thermal 
envelope, which by introduction of conditioned air, by heated 
and/or cooled surfaces, or by air or heat transfer from directly 
conditioned spaces is maintained at temperatures of 55?F 
(13°С) or higher for heating and/or 85°Е (29.4°С) or below 
for cooling. (Enclosed corridors between conditioned spaces 
shall be considered as conditioned space. Spaces where tem- 
peratures fall between this range by virtue of ambient condi- 
tions shall not be considered as conditioned space.) 


COOLED SPACE. A space within a building provided with 
a mechanical cooling supply. 


EXTERIOR DOOR. А permanently installed operable bar- 
rier by which an entry is closed and opened. Exterior doors 
include doors between conditioned and unconditioned spaces, 
such as a door between a kitchen and garage. 


EXTERIOR ЕМУЕГОРЕ. See “Building thermal envelope." 


EXTERIOR WALL. Any member, or group of members, 
which defines the exterior boundaries of the conditioned 
space and which has a slope of 60 degrees (1.05 rad) or 
greater with the horizontal plane. 


EXTERIOR WINDOW. An opening, especially in the wall 
of a building, for admission of light or air that is usually closed 
by casement or sashes containing transparent material (such as 
glass) and in some cases capable of being opened and shut. АП 
areas, including frames, in the shell of a conditioned space that 
let in natural light, including skylights, sliding glass doors, 
glass block walls and the glazed portions of the doors. 
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When calculating the energy performance of the exterior 
envelope, the area of the window shall be the total area of 
glazing measured using the rough opening dimensions, and 
including the glass, sash and frame. 


FENESTRATION. Windows and doors in the exterior enve- 
lope. See the definitions for “Exterior door" and “Exterior 
window." 


FLOOR AREA. The area included within the surrounding 
exterior walls of a building or portion thereof, exclusive of 
courts. The floor area of a building or portion thereof not pro- 
vided with surrounding exterior walls shall be the usable area 
under the horizontal projection of the roof or floor above. 


GLAZING. АП areas including frames in the shell of a con- 
ditioned space that let in natural light, including windows, 
clerestories, skylights, sliding glass doors, glass block walls 
and the glazed portion of doors. 


GROSS AREA OF EXTERIOR WALLS. Wall areas, as 
measured on the exterior, including foundation walls above 
grade; peripheral edges of floors; window areas, including 
sash; and door areas, where such surfaces are exposed to out- 
door air and enclose a heated or mechanically cooled space. 


HEATED SPACE. A space within a building served by a 
mechanical, electrical or combustion source of heat. Spaces 
within a basement shall be defined as heated when any of the 
following apply: the space is finished, has heating registers or 
contains heating devices. 


HIGH-EFFICIENCY LIGHT SOURCE. Compact fluores- 
cent lamps, T-8 or smaller diameter linear fluorescent lamps, 
LED lamps, fixture-integrated illumination devices, or other 
lamp types with an efficacy not less than 65 lumens per watt 
for each lamp or luminaires with an efficacy not less than 45 
lumens per watt for each luminaire. 


HSPF (HEATING SEASONAL PERFORMANCE 
FACTOR). Тһе total heating output of a heat pump during 
its normal annual usage period for heating divided by the 
total electric power input in watt-hours during the same 
period. 


HUMIDISTAT. An instrument which measures changes in 
humidity and controls a device or devices to maintain a 
desired humidity. 


HVAC (HEATING, VENTILATING AND AIR-CONDI- 
TIONING) SYSTEM. Refers to the equipment, distribution 
network and terminals that provide either collectively or indi- 
vidually the processes of heating, ventilating and/or air-con- 
ditioning processes to a building. 


K (THERMAL CONDUCTIVITY). See Thermal conduc- 
tivity." 

MANUAL (nonautomatic). Action requires human inter- 
vention as the basis for control (see *Automatic"). 


OTHER BUILDINGS. All buildings and structures, or por- 
tions thereof, that are not defined as residential buildings (see 
“Residential buildings"). 


PERM RATING (DRY CUP). The measure of the ability 
of a material of specific thickness to transmit moisture in 
terms of the amount of moisture transmitted per unit time 
for a specified area and differential pressure. Dry cup perm 
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rating is expressed in grains/hr/ft’, inches of Hg. Permeance 
may be measured by using ASTM E96-72 or other approved 
dry cup method. The closer the dry cup perm rating 
approaches zero, the better the vapor retarder. Permeability 
is defined as the permeance of a material for specified unit 
length (perm/in). 


R (THERMAL RESISTANCE). See “Thermal resistance." 


Rt (THERMAL RESISTANCE TOTAL). See “Thermal 
resistance total." 


THERMAL CONDUCTANCE (О). The constant time rate 
of heat flow through a unit area of a body induced by a unit 
temperature difference between the surfaces [Btu/(h · f? - °F)]. 
It is the reciprocal of thermal resistance (see “Thermal resis- 
tance"). 


THERMAL CONDUCTIVITY (К). The rate of heat flow 
through 1 square foot (0.0929 m?) of a homogeneous material 
1 inch (25.4 mm) in thickness when there is a temperature 
difference of 1?F (-17.2?C) between the opposite faces of the 
material, expressed as Btu/h per square foot per ?Е tempera- 
ture difference. Thermal conductivity is similar to thermal 
conductance (C), except thermal conductance applies to the 
actual thickness of the material. 


THERMAL RESISTANCE (R). The measure of the resis- 
tance of a material or building component to the passage of 
heat, has the value of (hr · f? - °F)/Btu, and is the reciprocal 
of thermal conductance. 


THERMAL RESISTANCE TOTAL (Rt). The sum of the 
resistance for all of the individual components of the assem- 
bly, including framing members, multiple layer connections, 
insulation and air films expressed in (°F · ft? - Btu/h). 


THERMAL TRANSMITTANCE (U). The coefficient of 
heat transfer. It is the time rate of heat flow per unit area 
under steady state conditions from the fluid on the warm side 
of the barrier to the fluid on the cold side, per unit tempera- 
ture difference between the two fluids, Btu/(hr · ft? - °F). 
THERMOSTAT. An instrument that measures changes in 
temperature and controls a device or devices to maintain a 
desired temperature. 

TOTAL SOLAR RESOURCE FRACTION. The fraction 
of usable solar energy that is received by the solar panel/col- 
lector throughout the year. This accounts for the impacts due 
to external shading, collector tilt and collector orientation. 

U (THERMAL TRANSMITTANCE). See “Thermal transmit- 
tance." 


VAULTED CEILING. А ceiling with a minimum slope of 2 
in 12. 


WINDOW. See “Exterior window." 


ZONE. A space or group of spaces within a building with 
heating or cooling requirements sufficiently similar so that 
comfort conditions can be maintained throughout by a single 
controlling device. 
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SECTION N1103 
ALTERNATIVE SYSTEMS 


Alternative designs may be approved by the building official 
when it can be demonstrated that the proposed annual energy 
consumption will not exceed that of a similar building with 
similar forms of energy requirements designed in accordance 
with the provisions of this chapter. The only allowed trade- 
offs in this analysis are between building thermal envelope 
components. 


Proposed alternative designs submitted as requests for 
exception to the standard design criteria must be accompa- 
nied by an energy analysis prepared in accordance with crite- 
ria specified in Part II, Alternative Systems Analysis. 


N1103.1 Design parameters. For calculations under this sec- 
tion, the following design parameters shall apply: 


The outside temperature shall be taken from the 99-per- 
cent winter temperature values and the 1-регсепі summer 
temperature values listed in ASHRAE Handbook of Funda- 
mentals. For areas not listed, the designer should obtain the 
most reliable design temperatures available. Selected values 
are subject to approval of the building official. 


SECTION N1104 
EXTERIOR ENVELOPE REQUIREMENTS 


N1104.1 General. This section provides, minimum require- 
ments for exterior envelope construction. 


The exterior building envelope shall comply with Table 
N1101.1(1) or shall be demonstrated using Table N1104.1(1). 
The requirements specified in Table N1101.1(2) shall apply 
to both Tables N1101.1(1) and N1104.1(1). 


Buildings designed to incorporate passive solar elements 
may use Table N1104.1(1) to demonstrate building thermal 
envelope requirements in this code, in addition to require- 
ments specified in Table N1101.1(2). 


N1104.2 Insulation materials. Insulation materials shall be 
installed in accordance with manufacturer's listing and instal- 
lation instructions and this code. Insulation R-values shall be 
specified as required in 16 CFR Ch. I (1-1-91 Edition) Part 
460—Labeling and Advertising of Home Insulation. Cellu- 
lose insulation shall conform to Interim Safety Standard for 
Cellulose Insulation (16 CFR Part 1209) issued by the Con- 
sumer Product Safety Commission July 6, 1979 (44FR 
39938). Foam plastic shall be as specified in Section R316. 


N1104.2.1 Insulation clearance restriction. Blown, 
poured, batt and spray-on type insulation applied from 
above the ceiling level shall be limited to vented attic 
spaces where the roof slope is 4 units vertical in 12 units 
horizontal (33.3-percent slope) or greater and there is at 
least 44 inches (1118 mm) of headroom at the roof ridge. 
(Clear headroom is defined as the distance from the top of 
the bottom chord of the truss or ceiling joists to the under- 
side of the roof sheathing.) Netted or other applications 
that allow for verification of insulation application shall be 
allowed for low-slope roofs. 
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N1104.2.2 Batt-type insulation. Batt-type insulation shall 
be installed flush against the warm side of the cavity inso- 
far as practicable. 


N1104.2.3 Insulation protection. Insulation exposed to 
the exterior shall be protected from physical and solar 
damage. 


N1104.2.4 Clearances. Recessed light fixtures shall be 
IC-labeled for direct insulation contact. 


Thermal insulation shall not be installed within 3 
inches (76 mm) of any metal chimney or gas vent that is 
not listed for insulation clearances. 


A permanent sleeve of fine wire mesh screen, sheet 
metal or other noncombustible material shall be installed 
to maintain the required clearances. 


N1104.2.5 Baffles. Baffles of a durable rigid material shall 
be provided to prevent obstruction of vent openings and to 
deflect incoming air above the surface of porous insulation 
so as to prevent wind-washing and blowing of loose mate- 
rial. Thermal insulation shall not be installed in a manner 
that would obstruct openings required for attic ventilation. 


N1104.2.6 Below-grade exterior insulation. Below-grade 
exterior insulation shall meet the following conditions: 


1. The insulation shall be a material that is approved 
for below-grade applications in wet environments. 


2. Insulation shall be installed from the top of the foot- 
ing to the top of the concrete basement wall. 


3. Insulation shall be adequately protected from the 
elements (ultraviolet and mechanical) in accordance 
with manufacturer's specifications. 


4. The top of the insulation shall be installed in a man- 
ner to allow water runoff and prevent pooling. 


N1104.2.7 Recessed lighting fixtures. Recessed lighting 
fixtures installed within the building thermal envelope 
shall meet one of the following requirements. 


1. Type IC-rated, manufactured with no penetrations 
between the inside of the recessed fixture and ceil- 
ing cavity, and the annular space between the ceiling 
cutout and lighting fixture shall be sealed. 


2. Type IC-rated in accordance with ASTM E283 with 
no more than 2.0 cubic feet per minute (cfm) (0.944 
L/s) air movement from the conditioned space to the 
ceiling cavity at 1.57 psi pressure (75 Pa) difference 
shall be labeled and the annular space between the 
ceiling cutout and lighting fixture shall be sealed. 


3. Type IC-rated installed inside a sealed box con- 
structed from a minimum 0.5-inch-thick (12.7 mm) 
gypsum wallboard or constructed from a preformed 
polymeric vapor retarder or other air-tight assembly 
manufactured for this purpose. 


N1104.2.8 Doors and pull-down stairs to unconditioned 
spaces. Service doors between unconditioned and condi- 
tioned spaces shall meet the thermal requirements of Sec- 
tions N1104.2.9.1 and N1104.2.9.2. 
N1104.2.8.1 Vertical doors. U-factors for vertical 
doors providing access from conditioned to uncondi- 


tioned spaces shall comply with the exterior door provi- 
sions of Table N1101.1(1). 
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N1104.2.8.2 Pull-down stairs. Horizontal pull-down 
stair-type access hatches in ceiling assemblies that pro- 
vide access from conditioned to unconditioned spaces 
shall have a maximum average U-factor of U-0.10 or 
an R-value of not less than R-10, have a net area of the 
framed opening not exceeding 13.5 square feet, and 
have the perimeter of the hatch weatherstripped. 


N1104.3 Exterior doors. Doors shall be tested according to 
the requirements of Section N1104.4. When calculating the 
energy performance of the exterior envelope, the area of 
doors shall be the actual unit size. 


Exceptions: 


1. Unglazed doors that are not tested according to the 
requirements of Section N1104.4 shall be assigned a 
default U-value of 0.54. 


2. Sliding glass doors and swinging glass doors shall meet 
the specifications for windows and shall be treated as 
such. 


3. Doors that incorporate glazed areas more than 2.5 
square feet (0.23 m?) in area shall be considered 
exterior doors with greater than or equal to 2.5 
square feet (0.23 m?) glazing. Doors shall meet the 
air leakage requirements of Section N1104.8. 


N1104.4 Windows. All windows installed in Oregon shall 
meet the requirements of Part III, Fenestration Standard. 


1. Decorative or unique architectural feature glazing not 
exceeding 1 percent of the heated space floor area 15 
exempt from thermal performance requirements and 
does not need to be included in Table N1104.1(1) cal- 
culations. 


2. Glass block assemblies may use а U-factor of 0.51. 


3. The U-factor for windows may be a weighted average 
of total window area when all other building thermal 
envelope measures are in compliance with performance 
requirements specified in this code. This calculation 
shall be provided to the building official and the win- 
dows that are less than required for prescriptive compli- 
ance shall be identified on the plans. 


N1104.4.1 Thermal performance labeling. All fenestra- 
tions shall have labels. The labels shall be a National Fen- 
estration Rating Council (NFRC) certified product or a 
state-approved label for windows produced in low vol- 
ume. АП labeling shall conform to the following require- 
ments: 

1. Be imprinted and not handwritten. 

2. Face the interior of the room. 

3. List the U-factor. 


4. Be attached to the window until the building inspec- 
tor inspects and verifies the labeling. 


Exceptions: 


1. Labeling is not required for decorative or unique 
architectural feature glazing not exceeding 1 per- 
cent of the heated space floor area. 


2. Portions of labels for windows produced in low 
volume may be handwritten. 
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N1104.4.2 Combined products. When different window 
types are combined, mulled together by the manufacturer 
or manufactured to fit a framed rough opening, a single 
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2. Swinging doors—0.37 cfm per square foot (0.17 L/s 
per m?) of door area. 


3. Sliding doors—0.37 cfm per square foot (0.17 L/s 


label may be used. per m?) of door area. 


Exception: A solarium shall have one label providing a 
description of each of the glazed surfaces, such as the 
front, overhead and each side. 


N1104.4.3 Air leakage requirements. Air infiltration 
rates for all exterior windows, swinging doors and slid- 
ing glass doors shall be certified in accordance with 
ASTM E283, Standard Test Methods for Rate of Air 
Leakage through Exterior Windows, Curtain Walls and 
Doors Under Specified Pressure Differences Across the mance requirements and Table N1104.1(1) cal- 
Specimen. Tests shall be conducted at a differential pres- culations. 
sure of 1.57 pounds per square foot (75 Pa) [equivalent to 2. Where necessary to retain architectural consis- 
25 mph (40 km/h) wind condition]. tency with remaining windows in the building, 
1. Windows—0.37 cubic feet per minute (cfm) per foot new windows shall have a maximum U-value of 
(0.17 L/s per m) of sash crack. 0.65. 


Exception: Site-built windows. 


N1104.4.4 Alterations. New windows shall have a maxi- 
mum U-factor as required by Table N1101.1(1). 


Exceptions: 


1. Decorative or unique architectural feature glaz- 
ing not exceeding | percent of the heated space 
floor area may be exempt from thermal perfor- 


TABLE N1104.1(1) 
RESIDENTIAL THERMAL PERFORMANCE CALCULATIONS 


STANDARD BASE CASE* PROPOSED ALTERNATIVE 


Slab edge 


Windows 0.27 
Skylights 0.50 
Exterior doors" 0.2 
0.4 


BUILDING COMPONENTS” 


Flat ceilings 
Vaulted ceilings" 
Conventional wood-framed walls 
Underfloor 


Doors with > 2.5 f? glazing 
CODE UA = Proposed ЈА! = 


a. Base path 1 represents Standard Base Case from Table N1101.1(1). U-factors shall be DERE to match selected Envelope Measure [Table N1101. кш 

b. Performance trade-offs are limited to those listed in Column 1. Heat plant efficiency, duct insulation levels, passive and active solar heating, air infiltration 
and similar measures including those not regulated by code may not be considered in this method of calculation. 

c. Areas from plan take-offs. All areas must be the same for both Standard Base Case and Proposed Alternate. The vaulted ceiling surface area for Standard Base 
Case must be the actual surface area from the plan take-off not to exceed 50 percent of the total heated space floor area. Any roof areas in excess of 50 percent 
for Base Case must be entered at U-0.021 (R-49) with “Flat ceilings" area. 

d. Minimum component requirements insofar as practicable: Walls R-15/U-0.080; Floors R-21/U-0.047; Flat Ceilings R-38/U-0.031; Vaults R-21/U-0.055; 
Below-Grade Wood, Concrete or Masonry Walls R-15/C-0.069; Slab Edge R-10/F-0.52; Duct Insulation R-8. R-values used in this table are nominal, for the 
insulation only and not for the entire assembly. Window and skylight U-values shall not exceed 0.65 (CL65). A single door not to exceed 28 square feet (2.6 
т?) per dwelling unit is permitted to be excluded from the thermal performance calculations. All other door values shall not exceed 0.54 (Nominal R-2). 

e. U-factors for wood-framed ceilings, walls and floor assemblies shall be as specified in Table N1104.1(2). U-factors for other assemblies, which include steel 
framing, brick or other masonry, stucco, etc., shall be calculated using ASHRAE Напађоок of Fundamentals procedures. 

f. Vaulted area, unless insulated to R-38, 0.027, shall not exceed 50 percent of the total heated space floor area. 

. F = The heat loss coefficient, Btu/hr · ft? · °F per foot of perimeter. С = the heat loss coefficient Btu/hr · ft? - °F per square foot of underground wall. 

. А maximum of 28 square feet (2.6 m?) of exterior door area per dwelling unit can have а U-factor of 0.54 or less. Default U-factor for an unglazed wood door 

is 0.54. 

i. Proposed UA must be less than or equal to CODE UA. For compliance with Envelope Measure 6, the Proposed UA must be a minimum of 8 percent less than 

the CODE UA. 
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TABLE N1104.1(2) 
APPROVED DEFAULT U-FACTORS 


FLAT CEILINGS* EXTERIOR WALLS* (~ 


Insulation 
0 


Conventional framing 


Conventional framing 


Advanced framing? Intermediate framing” 
Conventional framing Conventional framing 
Advanced framing* Intermediate framing? 
Conventional framing Advanced framing? 
VAULTED CEILINGS? 
Conventional framing 
R-21 Rafter framing 0.050 Intermediate framing ° 
R-30 Rafter framing 0.032 Advanced framing? 


Rafter framing 0.026 


Conventional framing 
Conventional framing 
Conventional framing 
Advanced framing? 
Advanced framing? 
Advanced framing? 


Scissors truss 
Scissors truss 
Scissors truss 
Scissors truss 


Advanced scissors truss* 
Advanced scissors truss* 
Advanced scissors truss* 


Conventional framing 
Conventional framing 


EPS FOAM CORE PANEL VAULTED CEILINGS Conventional framing 
insulation Advanced framing! 
R-29 8'/,” EPS foam core panel 0.034 Advanced framing? 
R-37 10'/,” EPS foam core panel 0.027 Advanced framing? 


R-44 12'/,” EPS foam core panel 0.023 


FLOORS* Conventional framing 
insulation Conventional framing 


R-21 Underfloor Conventional framing 


R-25 Underfloor Advanced framing? 
R-30 Underfloor Advanced framing? 
R-38 Underfloor Advanced framing? 
SLAB-ON-GRADE 
Mtn Conventional framing 
R-10 Slab edge 24" 0.54 Conventional framing 
R-15 Slab edge 24" 0.52 Conventional framing 


EPS FOAM CORE PANEL EXTERIOR WALLS Advanced framing? 
Advanced framing! 


R-14.88 47," EPS foam core panel 0.059 Advanced framing? 
R-22.58 67," EPS foam core panel 0.040 
R-29.31 8'/,” EPS foam core panel 0.031 


BELOW GRADE WALLS 


Е-10 сл. |R-10 continuous insulation 
В-15 с.і. | R-15 continuous insulation 


R-13 R-13 cavity and air space 
R-21 R-21 cavity and air space 


For SI: 1 inch = 25.4 mm. 
a. U-factors are for wood-framed construction. U-factors for other assemblies which include steel framing, brick or other masonry, stucco, etc., shall be 
calculated using standard ASHRAE Handbook of Fundamentals procedures. 


b. Intermediate framing consists of wall studs placed at a minimum 16 inches on center with insulated headers. Voids in headers shall be insulated with rigid 
insulation having a minimum R-value of 4 per 1-іпсһ (25.4 mm) (W/m?-k) thickness. P" 


c. Advanced framing construction for ceilings as defined in Section N1104.6. 

d. Advanced framing construction for walls as defined in Section N1104.5.1 

e. Insulation sheathing shall be rigid insulation material, installed continuously over entire exterior or interior of wall (excluding partition walls). 
f. F-factor is heat loss coefficient іп Btu/hr · ft? - °F per lineal foot of concrete slab perimeter for 24 inches below-grade. 
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N1104.5 Walls. 


N1104.5.1 Advanced framing for walls. Advanced fram- 
ing for walls is an optional construction method. 
Advanced framing, when used to qualify a design under 
the requirements of Table N1104.1(1), shall meet the fol- 
lowing requirements: 


1. Walls. Walls shall be framed with 2 x studs at 24 
inches (610 mm) on center and shall include the fol- 
lowing, as detailed in Items 2 and 3. 


2. Corners and intersections. Exterior wall and ceiling 
corners shall be fully insulated through the use of 
three-stud corners configured to allow full insulation 
into the corner, or two-stud corners and drywall 
backup clips or other approved technique. Intersec- 
tions of interior partition walls with exterior walls 
shall be fully insulated through the use of single 
backer boards, mid-height blocking with drywall 
clips or other approved technique. 


3. Headers. Voids in headers 1 inch (25.4 mm) to 2 
inches (51 mm) in thickness shall be insulated 
with insulation that has a value of R-4 or greater 
per 1-іпсһ (25.4 mm) thickness. Voids in headers 
greater than 2 inches (51 mm) in depth shall be 
insulated to a minimum level of R-10. Nonstruc- 
tural headers (such as in gable-end walls) shall be 
eliminated and replaced with insulation to achieve 
thermal performance levels equivalent to the sur- 
rounding area 


N1104.5.2 Intermediate framing for walls. Intermediate 
framing for walls is an optional construction method. 
Intermediate framing, when used to achieve improved 
wall performance under the requirements of Table 
1101.1(1) or Table N1104.1(2), shall meet the following 
requirements: 


1. Walls. Walls shall be framed with 2 x studs at 16 
inches (410 mm) on center and shall include the fol- 
lowing, as detailed in Items 2 and 3. 


2. Corners and intersections. Exterior wall and ceiling 
corners shall be fully insulated through the use of 
three-stud corners configured to allow full insulation 
into the corner, or two-stud corners and drywall 
backup clips or other approved technique. Intersec- 
tions of interior partition walls with exterior walls 
shall be fully insulated through the use of single 
backer boards, mid-height blocking with drywall 
clips or other approved technique. 


3. Headers. Voids in headers 1 inch (25.4 mm) to 2 
inches (51 mm) in thickness shall be insulated 
with insulation that has a value of R-4 or greater 
per 1-inch (25.4 mm) thickness. Voids in headers 
greater than 2 inches (51 mm) in depth shall be 
insulated to a minimum level of R-10. Nonstruc- 
tural headers (such as in gable-end walls) shall be 
eliminated and replaced with insulation to achieve 
thermal performance levels equivalent to the sur- 
rounding area. 
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N1104.5.3 Below-grade walls. Walls enclosing heated 
spaces below grade shall be insulated from the bottom of 
the above-grade subfloor downward to the top of the 
below-grade finished floor. 


N1104.6 Roof/ceiling: advanced framing for ceilings. 
Advanced framing for ceilings is an optional construction 
method. Advanced framing, when used to qualify a design 
under the requirements of Section N1104.1, shall meet the 
following requirements. 


Framing techniques shall be used in attics and ceilings to 
provide full insulating value to the outside of exterior walls. 
This shall be accomplished through the use of extra-depth or 
oversized trusses, double rafters, special insulation compo- 
nents installed at the edge of the wall, or other approved com- 
binations of framing and insulation. The entire surface of the 
exterior ceiling shall be insulated to the required value 
including attic hatches, structural members, electrical fixtures 
(where allowed by the code) and plumbing penetrations. 


N1104.7 Slab-on-grade floors. For slab-on-grade floors, the 
perimeter of the floor shall be insulated. 


The insulation shall extend downward from the top of the 
slab for a minimum of 24 inches (610 mm) or downward to 
the bottom of the slab, then horizontally beneath the slab for a 
minimum total distance of 24 inches (610 mm). 


Exception: For monolithic slabs, the insulation shall 
extend downward from the top of the slab to the bottom of 
the thickened edge. 


N1104.7.1 Slab-on-grade floors with hydronic heat. For 
slab-on-grade floors that incorporate hydronic heating, in 
addition to perimeter insulation, the entire underside of 
slab shall be insulated to R-10. 


N1104.8 Air leakage. The building thermal envelope shall be 
constructed to limit air leakage in accordance with this sec- 
tion. 


N1104.8.1 Air barriers. A continuous air barrier shall be 
installed and fully aligned with the building thermal enve- 
lope on every vertical portion of air-permeable insulation 
and on the warm side of horizontal, air-permeable insula- 
tion. Air-permeable insulation shall not be used as a seal- 
ing material. 


Exception: Unvented attics, continuous insulation 
walls and similar conditions where an impermeable 
insulation layer forms an air barrier. 


N1104.8.2 Sealing required. Exterior joints around win- 
dow and door frames, between wall cavities and window 
or door frames, between walls and foundation, between 
walls and roof, between wall panels, at penetrations or 
utility services through walls, floors and roofs and all 
other openings in the exterior envelope shall be sealed in a 
manner approved by the building official. 


Sealing for the purpose of creating a continuous air bar- 
rier shall be in accordance with the applicable require- 
ments of Table N1104.8, or the dwelling shall be tested to 
demonstrate a blower door result not greater than 4.0 
АСН50. 
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N1104.8.2.1 Top plate sealing. At all walls in contact 
with vented attics, the wall covering (gypsum board or 
other) shall be sealed to the top plate with caulk, seal- 
ant, gasket or other approved material. 


N1104.9 Moisture control. To ensure the effectiveness of 
insulation materials and reduce the hazard of decay and other 
degradation due to condensation within the structure, mois- 
ture-control measures shall be included in all buildings and 
structures or portions thereof regulated by this chapter. 


N1104.9.1 Vapor retarders. Vapor retarders shall be 
installed in accordance with Section R318. 


N1104.9.2 Ground cover. A ground cover shall be 
installed in the crawl space for both new and existing 
buildings when insulation is installed. Ground cover 
shall be installed in accordance with Chapter 4. 


SECTION N1105 
HEATING, VENTILATING 
AND AIR-CONDITIONING SYSTEMS 


N1105.1 General. This section provides minimum require- 
ments for heating, ventilating and air-conditioning systems. 


N1105.2 Insulation of ducts. All new duct systems or new 
portions of duct systems exposed to unconditioned spaces, 
and buried ductwork within insulation that meets the excep- 
tion to Section N1105.3, shall be insulated to minimum R-8. 


Exceptions: 

1. The replacement or addition of a furnace, air condi- 
tioner or heat pump shall not require existing ducts 
to be insulated to current code. 

2. Exhaust and intake ductwork. 


N1105.3 Installation of ducts. АП new duct systems and air 
handling equipment and appliances shall be located fully 
within the building thermal envelope. 


Exceptions: 
1. Ventilation intake ductwork and exhaust ductwork. 


2. Up to 5 percent of the length of an HVAC system 
ductwork shall be permitted to be located outside of 
the thermal envelope. 


3. Ducts deeply buried in insulation in accordance all 

of the following: 
3.1. Insulation shall be installed to fill gaps and 
voids between the duct and the ceiling, and a 


TABLE N1104.8 
AIR BARRIER INSTALLATION AND AIR SEALING REQUIREMENTS 


COMPONENT 


barrier shall be sealed. 


Walls 


Windows, skylights and doors 


Rim/band joists 


Floors 


walls 
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A continuous air barrier shall be installed in alignment with the building thermal envelope. 
Qe ѓа pou uper MM АМЧ die чо зогс Mp лм” 2 


The air barrier in any dropped ceiling or soffit shall be aligned with the insulation and any gaps in the air 


БЕБИ оде Exposed earth in unvented crawl spaces shall be covered with a Class I vapor retarder with overlapping 
р joints taped. 


Shafts, penetrations Duct shafts, utility penetrations and flue shafts opening to exterior or unconditioned space shall be sealed. 


Air sealing shall be provided between the garage and conditioned spaces. 


Recessed lighting Recessed light fixtures installed in the building thermal envelope shall be sealed to the finished surface. 


ЧОЕ on сео Үз зе CAN installed at exterior walls adjacent to showers and tubs shall separate the wall from the 


Electrical/phone box on exterior | The air barrier shall be installed behind electrical and communication boxes. Alternatively, air-sealed boxes 
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minimum of R-19 insulation shall be 
installed above the duct between the duct 
and unconditioned attic. 


3.2. Insulation depth marker flags shall be 
installed on the ducts every 10 feet (3048 
mm) or as approved by the building official. 


N1105.4 HVAC controls. All heating, ventilating and air-condi- 
tioning systems shall be provided controls as specified herein. 


N1105.4.1 Temperature. Each heating, ventilating and 
air-conditioning system shall be provided with at least one 
thermostat for the regulation of temperature. Each thermo- 
stat shall be capable of being set from 55°F to 75°F (13°С 
to 24°С) where used to control heating only and from 70°Е 
to 85?Е (21°С to 29°С) where used to control cooling only. 
Where used to control both heating and cooling, it shall be 
capable of being set from 55?F to 85?F (13?C to 29?С) and 
shall be capable of operating the system heating and cool- 
ing in sequence. It shall be capable of providing a tem- 
perature range of at least 59Ғ (-15?C) within which the 
supply of heating and cooling energy to the zone is shut 
off or reduced to a minimum. 


N1105.4.2 Humidity. If a heating, ventilating and air-con- 
ditioning system is equipped with a means for adding 
moisture to maintain specific selected relative humidity in 
spaces or zones, a humidistat shall be provided. This 
device shall be capable of being set to prevent new energy 
from being used to produce space relative humidity above 
30 percent. Where a humidistat is used in a heating, ventilat- 
ing and air-conditioning system for controlling moisture 
removal to maintain specific selected relative humidity in 
spaces or zones, it shall be capable of being set to prevent 
new energy from being used to produce a space-relative 
humidity below 60 percent. 


N1105.4.3 Temperature zoning. Each separate heating, 
ventilating and air-conditioning system shall be provided 
at least one thermostat for regulation of space temperature. 
In addition, a readily accessible manual or automatic 
means shall be provided to partially restrict or shut off the 
heating or cooling input to each zone or floor, excluding 
unheated or noncooled basements and garages. 


N1105.4.4 Setback and shutoff. The thermostat, or an 
alternative means such as switch or clock, shall provide a 
readily accessible manual or automatic means for reducing 
the energy required for heating and cooling during periods 
of nonuse or reduced need. 


Exceptions: 


1. Where it can be shown that setback or shutdown 
will not result in a decrease in overall building 
energy. 


2. Equipment with full-load demand of 2 kilowatts 
(6.826 Btu/h) or less may be controlled by readily 
accessible off-hour controls. 

Lowering thermostat setpoints to reduce energy con- 
sumption of heating system shall not cause energy to be 
expended to reach the reduced setting. 
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N1105.4.4.1 Heat pump controls. All heat pump sys- 
tem thermostats shall be capable of manual setback and 
limiting the use of supplemental heat during warm-up 
periods. 


N1105.4.4.1.1 Outdoor thermostat required. An 
outdoor thermostat or factory installed temperature 
sensor with electronic controls shall be used to lock 
out supplemental heat based on outdoor air tempera- 
ture. The lock-out temperature shall be set at 4°Е 
(40?С). There shall be no compressor lock-out tem- 
perature. 


N1105.5 Outside combustion air. See Section R1006 for 
required outside combustion air for masonry fireplaces, fac- 
tory-built fireplaces and factory-built stoves. 


N1105.6 Ventilation fan efficiency. Bathroom exhaust fans 
and outdoor ventilation air supply fans shall be Energy Star 
certified. 


N1105.6 Furnace fan efficiency. New central furnaces shall 
have electronically commutated fan motors with a fan effi- 
ciency rating meeting 10 CFR 430.32(y). 


SECTION N1106 
PIPING INSULATION 


N1106.1 Mechanical system piping insulation. Mechanical 
system piping capable of carrying fluids above 105?F 
(40.5?С) or below 55*F (13°С) shall be insulated to a mini- 
mum of R-3. 


N1106.2 Domestic and service hot water systems. Domes- 
tic hot water piping shall be insulated to a minimum of R-3 at 
the following locations: 


1. Pipe located outside the building thermal envelope. 


2. The first 8 feet (2438 mm) of pipe into and out of a 
water heater. 


3. Recirculating water piping. 


SECTION N1107 
LIGHTING 


N1107.1 General. The provisions of this section apply to 
lighting equipment, related controls and electric circuits serv- 
ing all conditioned and unconditioned interior floor space and 
exterior building facades of all dwelling units and guest 
rooms within residential buildings and structures, or portions 
thereof. 


N1107.2 High-efficiency interior lighting. All permanently 
installed lighting fixtures shall be high efficiency light 
sources. 


The building official shall be notified in writing at the final 
inspection that the permanently installed lighting fixtures 
have met this requirement. 


Exception: Two permanently installed lighting fixtures 
are not required to be high-efficiency light sources when 
controlled by a dimmer or automatic control. 
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N1107.3 High-efficiency exterior lighting. All exterior 
lighting fixtures affixed to the exterior of the building shall be 
high-efficiency light sources. 


Exception: Two permanently installed lighting fixtures 
are not required to be high-efficiency light sources when 
controlled by automatic control. 


N1107.4 Solar interconnection pathway. A square metal 
junction box not less than 4 inches by 4 inches (102 mm 
by 102 mm) with a metal box cover shall be provided 
within 24 inches (610 mm) horizontally or vertically of the 
main electrical panel. A minimum ?/-inch (19 mm) non- 
flexible metal raceway shall extend from the junction box 
to a capped roof termination or to an accessible location in 
the attic with a vertical clearance of not less than 36 inches 
(914 mm). 


Where the raceway terminates in the attic, the termination 
shall be located not less than 6 inches (152 mm) above the 
insulation. The end of the raceway shall be marked as 
"RESERVED FOR SOLAR." 


Exception: In lieu of ?/-inch (19 mm) nonflexible metal 
raceway, a minimum No. 10 copper 3-wire MC cable 
installed from the junction box to the termination point 
including 6 inches (152 mm) additional wire is permitted. 


SECTION N1108 
PLUMBING FIXTURE EFFICIENCY 


N1108.1 General. This section shall apply to plumbing fix- 
ture efficiency. 


N1108.1.1 Fixture efficiency. Fixture efficiency shall be 
per the Plumbing Code. 


PART IL—-ALTERNATIVE SYSTEMS ANALYSIS 


SECTION NA1109 
ALTERNATIVE SYSTEMS ANALYSIS 


This section provides an alternative method of demonstrating 
code compliance with this chapter by demonstrating that 
such deviation will result in an annual energy consumption 
equal to or less than a building that is in compliance with this 
chapter. 


NA1109.1 Annual energy consumption. The baseline 
design, conforming to requirements specified in this Chapter, 
and the proposed design shall be analyzed using the same 
procedures. The analyses shall use equal floor area and equal 
environmental requirements. The comparison shall be 
expressed in Btu input per gross building square foot of con- 
ditioned space per year (MJ/m? per year). The annual energy 
use of the proposed building shall be 8 percent less than the 
code baseline prescriptive requirements without the applica- 
tion of additional measures in accordance with Table 
N1101.1(2). 
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NA1109.2 Basis for comparison. Both baseline and pro- 
posed alternative designs shall include parameters as speci- 
fied in Table NA1109.2. 


TABLE NA1109.2 
BASIS FOR COMPARISON 


INPUT PARAMETERS FOR ANALYSIS 
Proposed Building Code Baseline 
Building Envelope 


ig nei As designed Code minimum 


Shading devices As designed Same as proposed 


ты А 0.3 АСН 
Building infiltration Same as proposed 


HVAC Systems 


HVAC system type(s) As designed Same as proposed 


Lighting 


Artificial lighting As designed Code required 
Daylighting As designed Same as proposed 


Design Conditions 


Building occupancy As designed Same as proposed 


Building operational : 


As designed Same as proposed 
Internal loads As designed Same as proposed 
Cooking fuel As designed Same as proposed 


a. Code baseline skylight area shall be same as proposed up to a maximum 
of two percent of the heated space floor area. 

b. Systems not regulated by code, such as electric heat, shall comply with 
standard equipment efficiency for such equipment. 
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NA1109.2.1 Internal heat gain. The total internal heat 
gain shall be calculated by Equation NA1109.2.1(1). For 
single-zone calculations, the daily total sensible internal 
gains (Btu/day) shall be determined by Equation 
МА1109.2.1(2). For multiple-zone HVAC systems, the 
daily total sensible internal gains (Btu/day) shall be deter- 
mined by Equation NA1109.2.1(2) for the living zone and 
Equation NA1109.2.1(3) for the sleeping zone. The daily 
total latent load for each zone shall be determined using 
Equation NA1109.2.1(4). 


Internal heat gains shall be distributed over the day 
according to the profile in Table NA1109.2. 


Where multiple-zone space conditioning is modeled, 
the profile shown for Zone 2 shall be used for bedrooms 
and bathrooms; the profile shown for Zone 1 shall be used 
for all other conditioned rooms. Where single-zone space 
conditioning is modeled, the hourly profile for single-zone 
designs shall be used. 


Equation NA1109.2.1(1) 
Total Heat Gains = 
Sensible Heat Gains -- Latent Heat Gains 


Equation NA1109.2.1(2) 

Single Zone or Living Zone: 

Sensible Heat Gains — 

(Floor Area of Zone 15 Btu/day ft?) + (Number of 
living units 20,000 Btu/day) 


Equation NA1109.2.1(3) 
Sleeping Zone: 

Sensible Heat Gains — 

Floor Area of Zone 15 Btu/day ft? 


Equation NA1109.2.1(4) 
Latent Heat Gains -- 0.2 Sensible Heat Gains 


NA1109.2.2 Thermostat setpoints. In the analysis for 
both the baseline and proposed designs, all conditioned 
spaces shall be maintained at the specified thermostat set- 
points at all times except for minor deviations at thermo- 
stat setback and setup and when outdoor conditions exceed 
normal design conditions. 


If the specified equipment in the proposed design is too 
small to meet the load, its capacity shall be increased in 
the calculations. If equipment to meet a load is not 
included in the design, such equipment shall be assumed 
in the calculations and its energy use included. In no case 
shall the energy use of proposed design be reduced by not 
conditioning its spaces. 


For central space conditioning systems without zonal 
control, the entire conditioned floor area shall be on ther- 
mostatically controlled zone. The thermostat settings shall 
be those listed for a single zone in Table NA1109.2.2. For 
multiple-zone designs, the multiple-zone thermostat set- 
tings in Table NA1109.2.2 shall be used. Zone 1 rep- 
resents all conditioned spaces other than Zone 2 
(bedrooms and bathrooms). The effect of heat transfer 
between zones, including nonclosable openings, shall be 
included in the calculation. 
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TABLE NA1109.2.2 
puesta SETTINGS (°F) 


MULTIPLE | | MULTPLEZONE | 
TIME OF DAY a 1 Living | Zone 2 калын r е) 


МА1109.3 Analysis procedure. The analysis of the annual 
energy usage of the standard and the proposed alternative 
building and system designs shall meet the following criteria: 


NA1109.3.1 The building heating/cooling load calculation 
procedure used for annual energy consumption analysis 
shall be of sufficient detail to permit the evaluation of 
effect of building data (such as orientation, size and shape, 
and transfer characteristics of mass, air, moisture and heat) 
and hourly climatic data. 


NA1109.3.2 The calculation procedure used to simulate 
the operation of the building and its service systems 
through a full-year operating period shall be of sufficient 
detail to permit the evaluation of the effect of system 
design, climatic factors, operational characteristics and 
mechanical equipment on annual energy usage. Manufac- 
turer's data or comparable field test data shall be used 
when available in the simulation of all systems and equip- 
ment. The calculation procedure shall be based on 8,760 
hours of operation of the building and its service systems and 
shall utilize techniques recommended in the appropriate 
ASHRAE publications or produce results consistent with 
such recommended procedures. 


NA1109.3.2.1 The calculation procedure shall explic- 
itly cover the following items: 


1. Climatic data: coincident hourly data for tem- 
peratures, solar radiation, wind and humidity of 
typical days in the year representing seasonal 
variation. 

2. Building data: orientation, size, shape, mass, air, 
moisture and heat transfer characteristics. 

3. Operational characteristics: temperature, humid- 
ity, ventilation, illumination, control mode for 
occupied and nonoccupied hours. 


4. Mechanical equipment: design capacity, part load 
profile. 

5. Internal heat generation: lighting, equipment, 
number of people during occupied and nonoccu- 
pied periods. 

NA1109.4 Documentation. Proposed alternative designs, 
submitted as requests for exceptions to the standard design 
criteria, shall be accompanied by an energy analysis compari- 
son report prepared by a registered engineer. The report shall 
provide sufficient technical detail describing the differences 


461 


ENERGY EFFICIENCY 


between the two building and systems designs and on the data 
used in and resulting from the comparative analysis. 


NA1109.4.1 The documentation shall demonstrate that the 
analysis used is consistent with the techniques and proce- 
dures specified in this section and the following ASHRAE 
documents: 
1. 2001 ASHRAE Handbook of Fundamentals. 
2. 2000 ASHRAE Handbook of HVAC Systems and 
Equipment. 


3. ASHRAE Principles of Heating, Ventilating and Air 
Conditioning. 
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О Part V—Mechanical 


CHAPTER 12 
MECHANICAL ADMINISTRATION 


SECTION M1201 
GENERAL 
M1201.1 Scope. The provisions of Chapters 12 through 24 
shall regulate the design, installation, maintenance, alteration 
and inspection of mechanical systems that are permanently 


|| installed and those systems used to control environmental 


conditions within buildings. These chapters shall also regu- 
late those mechanical systems, system components, equip- 
ment and appliances specifically addressed in this code. 


Boilers, pressure vessels and associated pressure piping are | 
regulated by the Oregon Boiler and Pressure Vessel Specialty 
Code and expressly administered and enforced by the State of | 
Oregon Building Codes Division. Any boiler or pressure vessel 
separated from the potable water system by an approved | 
backflow prevention device shall have an installation permit and 
inspection and be approved with a permit to operate by the | 
Oregon Building Codes Division Boiler and Pressure Vessel 
Program. Such installations in single-family dwellings shall be 
exempt from subsequent inspections required by ORS 480.560. 
See ORS 480.525(1)(b)(A)-(D). 

Storage-type water heaters that heat potable water for domestic 
and space-heating use, which are equipped with approved safety | 
devices and operate at or below all of the following are 
regulated by the Plumbing Code and Chapter 20 of this code: 


1. Volumes of 120 gallons (454 L), or 

2. Water temperature of 210?F (99?C), or 

3. 150 pounds (68 kg) operating pressure, or 
4. 200,000 Btu (211 000 kJ) input 


M1201.2 Application. In addition to the general administra- 
tion requirements of Chapter 1, the administrative provisions 
of this chapter shall apply to the mechanical requirements of 
Chapters 13 through 24. 


SECTION M1202 
EXISTING MECHANICAL SYSTEMS 


M1202.1 Additions, alterations or repairs. Additions, alter- 
ations, renovations or repairs to a mechanical system shall 
conform to the requirements for a new mechanical system 
without requiring the existing mechanical system to comply 
with all of the requirements of this code. Additions, alter- 
ations or repairs shall not cause an existing mechanical sys- 
tem to become unsafe, hazardous or overloaded. Minor 
additions, alterations or repairs to existing mechanical sys- 
tems shall meet the provisions for new construction, unless 
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such work is done in the same manner and arrangement as 
was in the existing system, is not hazardous, and is approved. 


M1202.2 Existing installations. Except as otherwise pro- 
vided for in this code, a provision in this code shall not 
require the removal, alteration or abandonment of, nor pre- 
vent the continued use and maintenance of, an existing 
mechanical system lawfully in existence at the time of the 
adoption of this code. 
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CHAPTER 13 
GENERAL MECHANICAL SYSTEM REQUIREMENTS 


SECTION M1301 
GENERAL 


M1301.1 Scope. The provisions of this chapter shall govern 
the installation of mechanical systems not specifically covered 
in other chapters applicable to mechanical systems. Installa- 
tions of mechanical appliances, equipment and systems not 
addressed by this code shall comply with the applicable provi- 
sions of the Mechanical Code and the Fuel Gas Code. 


M1301.1.1 Flood-resistant installation. In flood hazard 
areas as determined by the flood plain administrator 
mechanical appliances, equipment and systems shall be 
located or installed in accordance with Section R322.1.6. 


M1301.2 Identification. Each length of pipe and tubing uti- 
lized in a mechanical system shall bear the identification of 
the manufacturer. 


M1301.3 Installation of materials. Materials shall be 
installed in strict accordance with the standards under which 
the materials are accepted and approved. In the absence of such 
installation procedures, the manufacturer's instructions shall be 
followed. Where the requirements of referenced standards or 
manufacturer's instructions do not conform to minimum provi- 
sions of this code, the provisions of this code shall apply. 


M1301.4 Plastic pipe, fittings and components. Plastic 
pipe, fittings and components shall be third-party certified as 
conforming to NSF 14. 


M1301.5 Third-party testing and certification. Piping, tub- 
ing and fittings shall comply with the applicable referenced 
standards, specifications and performance criteria of this code 
and shall be identified in accordance with Section M1301.2. 
Piping, tubing and fittings shall either be tested by an 
approved third-party testing agency or certified by an 
approved third-party certification agency. 


SECTION M1302 
APPROVAL 


M1302.1 Listed and labeled. Appliances regulated by this 
code shall be /isted and labeled for the application in which 
they are installed and used, unless otherwise approved in 
accordance with Section R104.11. 


SECTION M1303 
LABELING OF APPLIANCES 


M1303.1 Label information. A permanent factory-applied 
nameplate(s) shall be affixed to appliances on which shall 
appear, in legible lettering, the manufacturer's name or trade- 
mark, the model number, a serial number and the seal or mark 
of the testing agency. A /abel also shall include the following: 
1. Electrical appliances. Electrical rating in volts, amperes 
and motor phase; identification of individual electrical 
components in volts, amperes or watts and motor phase; 

and in Btu/h (W) output and required clearances. 
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2. Absorption units. Hourly rating in Btu/h (W), minimum 
hourly rating for units having step or automatic modu- 
lating controls, type of fuel, type of refrigerant, cooling 
capacity in Btu/h (W) and required clearances. 


3. Fuel-burning units. Hourly rating in Btu/h (W), type of 
fuel approved for use with the appliance and required 
clearances. 


4. Electric comfort-heating appliances. The electric rating 
in volts, amperes and phase; Btu/h (W) output rating; 
individual marking for each electrical component in 
amperes or watts, volts and phase; and required clear- 
ances from combustibles. 


5. Maintenance instructions. Required regular mainte- 
nance actions and title or publication number for the 
operation and maintenance manual for that particular 
model and type of product. 


Solid fuel-burning devices, as defined by the Oregon 
Department of Environmental Quality under OAR 340-262- 


0020, shall bear a DEQ certification label. 


SECTION М1304 
TYPE OF FUEL 


M1304.1 Fuel types. Fuel-fired appliances shall be designed 
for use with the type of fuel to which they will be connected 
and the altitude at which they are installed. Appliances that 
comprise parts of the building mechanical system shall not be 
converted for the use of a different fuel, except where 
approved and converted in accordance with the manufacturer's 
instructions. The fuel input rate shall not be increased or 
decreased beyond the limit rating for the altitude at which the 
appliance is installed. 


SECTION M1305 
APPLIANCE ACCESS 


M1305.1 Appliance access for inspection service, repair 
and replacement. Appliances shall be located to allow for 
access for inspection, service, repair and replacement without 
removing permanent construction, other appliances, or any 
other piping or ducts not connected to the appliance being 
inspected, serviced, repaired or replaced. A level working 
space not less than 30 inches deep and 30 inches wide (762 
mm by 762 mm) shall be provided in front of the control side 
to service an appliance. 


M1305.1.1 Appliances in rooms. Appliances installed in 
a compartment, alcove, basement or similar space shall be 
accessed by an opening or door and an unobstructed pas- 
sageway measuring not less than 24 inches (610 mm) wide 
and large enough to allow removal of the largest appliance 
in the space, provided there is a level service space of not 
less than 30 inches (762 mm) deep and the height of the 
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appliance, but not less than 30 inches (762 mm), at the 
front or service side of the appliance with the door open. 


M1305.1.2 Appliances in attics. Attics containing appli- 
ances shall be provided with an opening and a clear and 
unobstructed passageway large enough to allow removal 
of the largest appliance, but not less than 30 inches (762 
mm) high and 22 inches (559 mm) wide and not more than 
20 feet (6096 mm) long measured along the centerline of 
the passageway from the opening to the appliance. The 
passageway shall have continuous solid flooring in accor- 
dance with Chapter 5 not less than 24 inches (610 mm) 
wide. A level service space not less than 30 inches (762 
mm) deep and 30 inches (762 mm) wide shall be present 
along all sides of the appliance where access is required. 
The clear access opening dimensions shall be not less than 
of 20 inches by 30 inches (508 mm by 762 mm), and large 
enough to allow removal of the largest appliance. 


Exceptions: 


1. The passageway and level service space are not 
required where the appliance can be serviced and 
removed through the required opening. 


2. Where the passageway is unobstructed and not 
less than 6 feet (1829 mm) high and 22 inches (559 
mm) wide for its entire length, the passageway 
shall be not more than 50 feet (15 250 mm) long. 


3. In existing structures, the access opening shall be 
large enough for removal and replacement of the 
largest piece of the equipment. 


M1305.1.2.1 Electrical requirements. A luminaire 
controlled by a switch located at the required passage- 
way opening and a receptacle outlet shall be installed at 
or near the appliance location in accordance with the 
Electrical Code. 


M1305.1.3 Appliances under floors. Underfloor spaces 
containing appliances shall be provided with an unob- 
structed passageway large enough to remove the largest 
appliance, but not less than 30 inches (762 mm) high and 
22 inches (559 mm) wide, nor more than 20 feet (6096 
mm) long measured along the centerline of the passage- 
way from the opening to the appliance. A level service 
space not less than 30 inches (762 mm) deep and 30 inches 
(762 mm) wide shall be present at the front or service side 
of the appliance. If the depth of the passageway or the ser- 
vice space exceeds 12 inches (305 mm) below the adjoin- 
ing grade, the walls of the passageway shall be lined with 
concrete or masonry extending 4 inches (102 mm) above 
the adjoining grade in accordance with Chapter 4. The 
rough-framed access opening dimensions shall be not less 
than 22 inches by 30 inches (559 mm by 762 mm), and 
large enough to remove the largest appliance. 


Exceptions: 


1. The passageway is not required where the level 
service space is present when the access is open, 
and the appliance can be serviced and removed 
through the required opening. 


2. Where the passageway is unobstructed and not 
less than 6 feet high (1829 mm) and 22 inches 
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(559 mm) wide for its entire length, the passage- 
way shall not be limited in length. 


3. In existing structures, the access opening shall be 
large enough for removal and replacement of the 
largest piece of the equipment. 


M1305.1.3.1 Ground clearance. Equipment and appli- 
ances supported from the ground shall be level and 
firmly supported on a concrete slab or other approved 
material extending not less than 3 inches (76 mm) above 
the adjoining ground. Such support shall be in accor- 
dance with the manufacturer's installation instructions. 
Appliances suspended from the floor shall have a clear- 
ance of not less than 6 inches (152 mm) from the ground. 


М1305.1.3.2 Pit locations. Appliances installed in pits 
or excavations shall not come in direct contact with the 
surrounding soil and shall be installed not less than 3 
inches (76 mm) above the pit floor. The sides of the pit 
or excavation shall be held back not less than 12 inches 
(305 mm) from the appliance. Where the depth exceeds 
12 inches (305 mm) below adjoining grade, the walls of 
the pit or excavation shall be lined with concrete or 
masonry. Such concrete or masonry shall extend not 
less than 4 inches (102 mm) above adjoining grade and 
shall have sufficient lateral load-bearing capacity to 
resist collapse. Excavation on the control side of the 
appliance shall extend horizontally not less than 30 
inches (762 mm). The appliance shall be protected 
from flooding in an approved manner. 


M1305.1.3.3 Electrical requirements. A luminaire 
controlled by a switch located at the required passage- 
way opening and a receptacle outlet shall be installed at 
or near the appliance location in accordance with the 
Electrical Code. 


SECTION M1306 
CLEARANCES FROM 
COMBUSTIBLE CONSTRUCTION 


M1306.1 Appliance clearance. Appliances shall be installed 
with the clearances from unprotected combustible materials 
as indicated on the appliance label and in the manufacturer's 
installation instructions. 


M1306.2 Clearance reduction. The reduction of required 
clearances to combustible assemblies or combustible materi- 
als shall be based on Section M1306.2.1 or Section 
M1306.2.2. 


M1306.2.1 Labeled assemblies. The allowable clearance 
shall be based on an approved reduced clearance protec- 
tive assembly that is listed and labeled in accordance with 
UL 1618. 


M1306.2.2 Reduction table. Reduction of clearances shall 
be in accordance with the appliance manufacturer's instruc- 
tions and Table M1306.2. Forms of protection with venti- 
lated airspace shall conform to the following requirements: 


1. Not less than 1-inch (25 mm) airspace shall be pro- 
vided between the protection and combustible wall 
surface. 
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2. Air circulation shall be provided by having edges of 
the wall protection open not less than 1 inch (25 
mm). 

3. Ifthe wall protection is mounted on a single flat wall 
away from corners, air circulation shall be provided 
by having the bottom and top edges, or the side and 
top edges not less than 1 inch (25 mm). 


4. Wall protection covering two walls in a corner shall 
be open at the bottom and top edges not less than 1 
inch (25 mm). 
M1306.2.3 Solid-fuel appliances. Table M1306.2 shall 
not be used to reduce the clearance required for solid-fuel 
appliances listed for installation with minimum clearances 
of 12 inches (305 mm) or less. For appliances listed for 
installation with minimum clearances greater than 12 
inches (305 mm), Table M1306.2 shall not be used to 
reduce the clearance to less than 12 inches (305 mm). 


SECTION M1307 
APPLIANCE INSTALLATION 


M1307.1 General. Installation of appliances shall conform to 
the conditions of their /isting and label and the manufacturer's 
instructions. The manufacturer's operating and installation 
instructions shall remain attached to the appliance. 


M1307.2 Anchorage of appliances. Appliances designed 
to be fixed in position shall be fastened or anchored in an 
approved manner. In Seismic Design Categories О, D, and 
D,, water heaters and thermal storage units shall be 
anchored or strapped to resist horizontal displacement 
caused by earthquake motion. Strapping shall be at points 
within the upper one-third and lower one-third of the appli- 
ance's vertical dimensions. At the lower point, the strapping 
shall maintain a minimum distance of 4 inches (102 mm) 
above the controls. 


For additional information about water heater installa- 
tions, see the Plumbing Code. 


M1307.3 Elevation of ignition source. Appliances having an 
ignition source shall be elevated such that the source of igni- 
tion is not less than 18 inches (457 mm) above the floor in 
garages. For the purpose of this section, rooms or spaces that 
are not part of the /iving space of a dwelling unit and that 
communicate with a private garage through openings shall be 
considered to be part of the garage. 


Exception: Elevation of the ignition source is not required 
for appliances that are listed as flammable-vapor-ignition 
resistant. 


M1307.3.1 Protection from impact. Appliances shall not 
be installed in a location subject to vehicle damage except 
where protected by approved barriers. See Figure 
M1307.3.1 for examples of typical motor vehicle paths 
and acceptable methods of protection. 


M1307.4 Hydrogen generating and refueling operations. 
Ventilation shall be required in accordance with Section 
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M1307.4.1, M1307.4.2 or M1307.4.3 in private garages that 
contain hydrogen-generating appliances or refueling sys- 
tems. For the purpose of this section, rooms or spaces that 
are not part of the living space of a dwelling unit and that 
communicate directly with a private garage through open- 
ings shall be considered to be part of the private garage. 


M1307.4.1 Natural ventilation. Indoor locations 
intended for hydrogen-generating or refueling operations 
shall be limited to a maximum floor area of 850 square 
feet (79 m?) and shall communicate with the outdoors in 
accordance with Sections M1307.4.1.1 and М1307.4.1.2. 
The maximum rated output capacity of hydrogen-generat- 
ing appliances shall not exceed 4 standard cubic feet per 
minute (1.9 L/s) of hydrogen for each 250 square feet (23 
т?) of floor area in such spaces. The minimum cross-sec- 
tional dimension of air openings shall be 3 inches (76 
mm). Where ducts are used, they shall be of the same 
cross-sectional area as the free area of the openings to 
which they connect. In those locations, equipment and 
appliances having an ignition source shall be located so 
that the source of ignition is not within 12 inches (305 
mm) of the ceiling. 


M1307.4.1.1 Two openings. Two permanent openings 
shall be constructed within the garage. The upper open- 
ing shall be located entirely within 12 inches (305 mm) 
of the ceiling of the garage. The lower opening shall 
be located entirely within 12 inches (305 mm) of the 
floor of the garage. Both openings shall be con- 
structed in the same exterior wall. The openings shall 
communicate directly with the outdoors and shall 
have a minimum free area of '/, square foot per 1,000 
cubic feet (1.7 m?/1000 m?) of garage volume. 


M1307.4.1.2 Louvers and grilles. In calculating free 
area required by Section M1307.4.1, the required size 
of openings shall be based on the net free area of each 
opening. If the free area through a design of louver or 
grille is known, it shall be used in calculating the size 
opening required to provide the free area specified. If 
the design and free area are not known, it shall be 
assumed that wood louvers will have a 25-percent free 
area and metal louvers and grilles will have a 75-per- 
cent free area. Louvers and grilles shall be fixed in the 
open position. 
M1307.4.2 Mechanical ventilation. Indoor locations 
intended for hydrogen-generating or refueling operations 
shall be ventilated in accordance with Section 502.16 of 
the Mechanical Code. In these locations, equipment and 
appliances having an ignition source shall be located so 
that the source of ignition is below the mechanical ventila- 
tion outlet(s). 


M1307.4.3 Specially engineered installations. As an 
alternative to the provisions of Sections M1307.4.1 and 
M1307.4.2, the necessary supply of air for ventilation and 
dilution of flammable gases shall be provided by an 
approved engineered system. 
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TABLE M1306.2 
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION? © 4 * e ^ iik! 


WHERE THE REQUIRED CLEARANCE WITHOUT PROTECTION FROM APPLIANCE, 
VENT CONNECTOR, OR SINGLE WALL METAL PIPE IS: 


TYPE OF PROTECTION APPLIED TO : 
AND COVERING ALL SURFACES OF 35 menes 18 inches | | 121псһеѕв | | 9inches | 
COMBUSTIBLE MATERIAL WITHIN THE Allowable clearances with specified protection (Inches)? 


DISTANCE SPECIFIED AS THE ч 
REQUIRED CLEARANCE WITH NO Use column 1 for clearances above an appliance or horizontal connector. 


PROTECTION (See Figures M1306.1 and Use column 2 for clearances from an appliance, vertical connector and single-wall metal pipe. 


M1306.2) Sides and Sides and Sides and Sides and Sides and 
rear rear rear 
column 2 column 2 column 2 


3'/,-inch-thick masonry wall without 
ventilated airspace 


'/,-inch insulation board over 1-inch 
glass fiber or mineral wool batts 
Galvanized sheet steel having a min- 
imum thickness of 0.0236-inch (No. 
24 gage) over 1-inch glass fiber or 
mineral wool batts reinforced with 
wire or rear face with a ventilated 


airspace 


3'/,-inch-thick masonry wall with 
ventilated airspace 


Galvanized sheet steel having a min- 
imum thickness of 0.0236-inch (No. 
24 gage) with a ventilated airspace 
1-inch off the combustible assembly 


'/,-inch-thick insulation board with 
ventilated airspace 


Galvanized sheet steel having a min- 
imum thickness of 0.0236-inch (No. 
24 gage) with ventilated airspace 
over 24 gage sheet steel with a venti- 
lated space 


]-inch glass fiber or mineral wool 
batts sandwiched between two 
sheets of galvanized sheet steel hav- 
ing a minimum thickness of 0.0236- 
inch (No. 24 gage) with a ventilated 
airspace 


For SI: 1 inch = 25.4 mm, 1 pound per cubic foot = 16.019 kg/m’, °С = [(°F)-32/1.8], 1 Btu/(h x ft? x ?F/in.) = 0.001442299 (W/cm? x °С/ст). 
a. Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of servicing. 
b. Clearances shall be measured from the surface of the heat producing appliance or equipment to the outer surface of the combustible material or combustible 
assembly. 
с. Spacers and ties shall be of noncombustible material. Spacers and ties shall not be used directly opposite appliance or connector. 
d. Where all clearance reduction systems use a ventilated airspace, adequate provision for air circulation shall be provided as described. (See Figures M1306.1 
and M1306.2.) 
e. There shall be not less than 1 inch between clearance reduction systems and combustible walls and ceilings for reduction systems using ventilated airspace. 
f. If a wall protector is mounted on a single flat wall away from corners, adequate air circulation shall be permitted to be provided by leaving only the bottom 
and top edges or only the side and top edges open with not less than a 1-inch air gap. 
g. Mineral wool and glass fiber batts (blanket or board) shall have a minimum density of 8 pounds per cubic foot and a minimum melting point of 1,500°Е. 
h. Insulation material used as part of a clearance reduction system shall have a thermal conductivity of 1.0 Btu inch per square foot per hour ?F or less. Insulation 
board shall be formed of noncombustible material. 
i. There shall be not less than 1 inch between the appliance and the protector. The clearance between the appliance and the combustible surface shall not be 
reduced below that allowed in this table. 
АП clearances and thicknesses are minimum; larger clearances and thicknesses are acceptable. 
. Listed single-wall connectors shall be permitted to be installed in accordance with the terms of their listing and the manufacturer's instructions. 
For limitations on clearance reduction for solid-fuel-burning appliances see Section M1306.2.3. 


каты 


468 2021 OREGON RESIDENTIAL SPECIALTY CODE 


е 


GENERAL MECHANICAL SYSTEM REQUIREMENTS 


9 


CONSTRUCTION USING COMBUSTIBLE MATERIAL, 
PLASTERED OR UNPLASTERED 


SHEET METAL OR OTHER 
PROTECTION 


EQUIPMENT OR 
VENT CONNECTOR 


Note: *A" equals the required clearance with no protection. *B" equals the reduced clearance permitted in accordance with Table M1306.2. The protection 
applied to the construction using combustible material shall extend far enough in each direction to make “С" equal to *A." 


FIGURE M1306.1 
REDUCED CLEARANCE DIAGRAM 


WALL PROTECTOR MOUNTED MOUNTED WITH SIDE AND 
WITH ALL EDGES OPEN TOP EDGES OPEN 
‚ж UR WITH TOP AND P anm 
BOTTOM EDGES OPEN 


MUST BE MOUNTED WITH 
TOP AND BOTTOM 
EDGES OPEN 


e 


WALL PROTECTOR MOUNTED 
ON SINGLE FLAT WALL WALL PROTECTOR 
INSTALLED IN CORNER 


1 IN. AIRSPACE 


1 IN. NONCOMBUSTIBLE SPACER 
SUCH AS STACKED WASHERS, 
SMALL DIAMETER PIPE, TUBING OR 
ELECTRICAL CONDUIT 


NAIL OR SCREW ANCHOR 


MASONRY WALLS CAN BE ATTACHED TO 
COMBUSTIBLE WALLS USING WALL TIES 


DO NOT USE SPACERS DIRECTLY BEHIND 
APPLIANCE OR CONNECTOR 


ми For SI: 1 inch = 25.4 mm. 


CLEARANCE REDUCTION 
SYSTEM 


FIGURE M1306.2 
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM 
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BARRIER LOCATIONS WHEN APPLIANCES ARE IN THE NORMAL PATH OF VEHICLES 


OPTION 2: WHEEL 
BARRIER 


2222222228 


MIN. 2 IN. SCH. 40 IRON PIPE 
FILLED WITH CONCRETE 


HEIGHT 36 IN. MIN. 


(OPTION 3) 6IN.| о e di 
RETRO INSTALLATION ES : 
“ЕЕ м | 12 IN. MIN. 
PIPE 
2 IN. DIA. MIN. 1⁄4 IN. X 24 IN. не ш Loin 
STEEL SCH. 40 PIPE STUD ANCHOR 6 IN. DIA. MIN. 
OR TUBE OR EQUIV. 
36 IN. 1 
ЖҮРЕ ЕЛЕР BOLT TO SLAB 
PLATE 
6 IN. MIN. ia 
DIRECTION aS WHEEL BARRIER 
OF TRAVEL pane 


T 


For SI: 1 inch = 25.4 mm 


FIGURE M1307.3.1 
TYPICAL MOTOR VEHICLE IMPACT PROTECTION 
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M1307.5 Electrical appliances. Electrical appliances shall 


"|| be installed in accordance with the Electrical Code. 


M1307.6 Plumbing connections. Potable water and drainage 
system connections to equipment and appliances regulated by 


| | this code shall be in accordance with the Plumbing Code. 


Solid fuel-burning devices. The installation of used solid fuel- 
burning devices defined and regulated by the Oregon Department 
of Environmental Quality’s OAR 340-262-0400 (wood-burning 
room heaters as used in this code) is prohibited. 


Exceptions: 


1. Solid fuel-burning devices certified as new on or afte 
July 1, 1986, under rules adopted pursuant to OAR 340 
262-0500. 


2. Antique solid fuel-burning devices pursuant to OAR 340 
262-0450(24). 


The following definitions taken from the Oregon Department of 
Environmental Quality's OAR 340-262-0450 are not a part of this 
code but are reproduced here for the reader's convenience: 


ANTIQUE WOODSTOVE means a wood stove built before 
1940 that has an ornate construction and a current market value 
substantially higher than a common wood stove manufactured in 
the same time period. 


PELLET STOVE means a heating device that uses wood pellets, 
or other biomass fuels designed for use in pellet stoves, as its 
primary source of fuel. 


USED SOLID FUEL-BURNING DEVICE or USED DEVICE 
means a solid fuel-burning device that has been sold, bargained, 
exchanged, given away, or otherwise has had its ownership 
transferred. 


WOOD STOVE or WOOD HEATER means an enclosed 
wood-burning appliance capable of and intended for space 
heating and domestic water heating that meets all the following 
criteria: 

1. An air-to-fuel ratio in the combustion chamber averagin 
less than 35-to-1 as determined by the test procedure pre 
scribed in federal regulations 40 CFR, Part 60, Subpa 
AAA, §60.534 performed at an accredited laboratory; 

2. A usable firebox volume of less than 20 cubic feet (0.57 m?); 

3. A minimum burn rate less than 5 kg/hr as determined by th 
test procedure prescribed in federal regulations, 40 CFR, P. 
60, Subpart AAA, 560.534 performed at an accredited labo 
ratory; and 


4. A maximum weight of 800 kg. In determining the weight o 
an appliance for these purposes, fixtures and devices that аг 
normally sold separately, such as flu pipe, chimney, heat dis 
tribution ducting and masonry components that are not a 
integral part of the appliance or heat distribution ducting 
shall not be included. 


SECTION M1308 
MECHANICAL SYSTEMS INSTALLATION 


M1308.1 Drilling and notching. Wood-framed structural 
members shall be drilled, notched or altered in accordance 
with the provisions of Sections R502.8, R602.6, R602.6.1 
and #802.7. Holes in load-bearing members of cold-formed 
steel light-frame construction shall be permitted only in 
accordance with Sections R505.2.6, R603.2.6 and R804.2.6. 
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In accordance with the provisions of Sections R505.3.5, 
R603.3.4 and R804.3.3, cutting and notching of flanges and 
lips of load-bearing members of cold-formed steel light frame 
construction shall not be permitted. Structural insulated pan- 
els (SIPs) shall be drilled and notched or altered in accor- 
dance with the provisions of Section R610.7. 


M1308.2 Protection against physical damage. Where pip- 
ing will be concealed within light-frame construction assem- 
blies, the piping shall be protected against penetration by 
fasteners in accordance with Sections M1308.2.1 through 
М1308.2.3. 


Exception: Cast-iron piping and galvanized steel piping 
shall not be required to be protected. 


M1308.2.1 Piping through bored holes or notches. 
Where piping is installed through holes or notches in fram- 
ing members and is located less than 1"/, inches (38 mm) 
from the framing member face to which wall, ceiling or 
floor membranes will be attached, the pipe shall be pro- 
tected by shield plates that cover the width of the pipe and 
the framing member and that extend 2 inches (51 mm) to 
each side of the framing member. Where the framing 
member that the piping passes through is a bottom plate, 
bottom track, top plate or top track, the shield plates shall 
cover the framing member and extend 2 inches (51 mm) 
above the bottom framing member and 2 inches (51 mm) 
below the top framing member. 


M1308.2.2 Piping in other locations. Where piping is 
located within a framing member and is less than 1'/, 
inches (38 mm) from the framing member face to which 
wall, ceiling or floor membranes will be attached, the pip- 
ing shall be protected by shield plates that cover the width 
and length of the piping. Where piping is located outside 
of a framing member and is located less than 1"/, inches 
(38 mm) from the nearest edge of the face of the framing 
member to which the membrane will be attached, the pip- 
ing shall be protected by shield plates that cover the width 
and length of the piping. 


M1308.2.3 Shield plates. Shield plates shall be of steel 
material having a thickness of not less than 0.0575 inch 
(1.463 mm) (No. 16 gage). 


M1308.3 Foundations and supports. Foundations and sup- 
ports for outdoor mechanical systems shall be raised at least 3 
inches (76 mm) above the finished grade and shall also con- 
form to the manufacturer 's installation instructions. 


Exception: Exterior air conditioning condensing units 
may be supported upon an adequately sloped grade level 
concrete pad or slab, such as a patio, driveway, RV pad or 
walkway. 


SECTION M1309 
PIPING SUPPORT 


M1309.1 General. Where mechanical system piping support 
requirements are not specified in other sections of this code, 
mechanical system piping shall be supported in accordance 
with this section. 
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M1309.2 Materials. Pipe hangers and supports shall have 
sufficient strength to withstand all anticipated static and spec- 
ified dynamic loading conditions associated with the intended 
use. Pipe hangers and supports that are in direct contact with 
piping shall be of approved materials that are compatible with 
the piping and that will not promote galvanic action. 


М1309.3 Structural attachment. Hangers and anchors shall 
be attached to the building construction in an approved man- 
ner. 


M1309.4 Interval of support. Piping shall be supported at 
distances not exceeding the spacing specified in Table 
M1309.4 or piping shall be supported in accordance with 
MSS SP-69. i 


TABLE M1309.4 
HANGER SPACING INTERVALS 


MAXIMUM MAXIMUM 
HORIZONTAL VERTICAL 
PIPING MATERIAL SPACING SPACING 


СРТОТ 
CPVC > 1'/, inches р. пан 
Copper or copperalloy bine | 6 _| е | 
рев | зе | е | 
PE-RT > 1'/, inches ux кр а 
Река _| “је | 
Ре ___ + | е | 
. uz т.с | 
Мене |“ | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 тт. 

a. For sizes 2 inches and smaller, a guide shall be installed midway between 
required vertical supports. Such guides shall prevent pipe movement in a 
direction perpendicular to the axis of the pipe. 
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CHAPTER 14 
HEATING AND COOLING EQUIPMENT AND APPLIANCES 


SECTION M1401 
GENERAL 


M1401.1 Installation. Heating and cooling equipment and 
appliances shall be installed in accordance with the manufac- 
turer's instructions and the requirements of this code. 


M1401.2 Access. Heating and cooling equipment and appli- 
ances shall be located with respect to building construction 
and other equipment and appliances to permit maintenance, 
servicing and replacement. Clearances shall be maintained to 
permit cleaning of heating and cooling surfaces; replacement 
of filters, blowers, motors, controls and vent connections; 
lubrication of moving parts; and adjustments. 


Exception: Access shall not be required for ducts, piping, 
or other components approved for concealment. 


M1401.3 Equipment and appliance sizing. Heating and 
cooling equipment and appliances shall be sized in accor- 
dance with ACCA Manual S or other approved sizing meth- 
odologies based on building loads calculated in accordance 
with ACCA Manual J or other approved heating and cooling 
calculation methodologies. 


Exception: Heating and cooling equipment and appliance 
sizing shall not be limited to the capacities determined in 
accordance with Manual S where either of the following 
conditions applies: 


1. The specified equipment or appliance utilizes mul- 
tistage technology or variable refrigerant flow 
technology and the loads calculated in accordance 
with the approved heating and cooling calculation 
methodology are within the range of the manufac- 
turer's published capacities for that equipment or 
appliance. 


2. The specified equipment or appliance manufac- 
turer's published capacities cannot satisfy both the 
total and sensible heat gains calculated in accor- 
dance with the approved heating and cooling calcu- 
lation methodology and the next larger standard size 
unit is specified. 


M1401.4 Outdoor installations. Equipment and appliances 
installed outdoors shall be /isted and /abeled for outdoor 
installation. Supports and foundations shall prevent excessive 
vibration, settlement or movement of the equipment. Sup- 
ports and foundations shall be in accordance with Section 
М1305.1.3.1. 


M1401.5 Flood hazard. Іп flood hazard areas as determined 
by the flood plain administrator, heating and cooling equip- 
ment and appliances shall be located or installed in accor- 
dance with Section R322.1.6. 
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SECTION M1402 
CENTRAL FURNACES 


M1402.1 General. Oil-fired central furnaces shall conform 
to ANSI/UL 727. Electric furnaces shall conform to UL 
1995. 


M1402.2 Clearances. Clearances shall be provided in accor- 
dance with the listing and the manufacturer's installation 
instructions. 


M1402.3 Combustion air. Combustion air shall be supplied 
in accordance with Chapter 17. Combustion air openings 
shall be unobstructed for a distance of not less than 6 inches 
(152 mm) in front of the openings. 


SECTION M1403 
HEAT PUMP EQUIPMENT 


M1403.1 Heat pumps. Electric heat pumps shall be listed 
and labeled in accordance with UL 1995 or UL/CSA/ANCE 
60335-2-40. 


SECTION M1404 
REFRIGERATION COOLING EQUIPMENT 


M1404.1 Compliance. Refrigeration cooling equipment shall 
comply with Section М1411. 


SECTION M1405 
BASEBOARD CONVECTORS 


M1405.1 General. Electric baseboard convectors shall be 
installed in accordance with the manufacturer's instructions 
and the Electrical Code. Electric baseboard heaters shall be 
listed and labeled in accordance with UL 1042. 


SECTION M1406 
RADIANT HEATING SYSTEMS 


M1406.1 General. Electric radiant heating systems shall be 
installed in accordance with the manufacturer's instructions 
and the Electrical Code and shall be listed for the application. 


M1406.2 Clearances. Clearances for radiant heating panels 
or elements to any wiring, outlet boxes and junction boxes 
used for installing electrical devices or mounting luminaires 
shall comply with the Electrical Code. 


M1406.3 Installation of radiant panels. Radiant panels 
installed on wood framing shall conform to the following 
requirements: 


1. Heating panels shall be installed parallel to framing 
members and secured to the surface of framing mem- 
bers or mounted between framing members. 
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2. Mechanical fasteners shall penetrate only the unheated 
portions provided for this purpose. Panels shall not be 
fastened at any point closer than '/, inch (6.4 mm) to an 
element. Other methods of attachment of the panels 
shall be in accordance with the panel manufacturer's 
instructions. 


3. Unless /isted and labeled for field cutting, heating pan- 
els shall be installed as complete units. 


M1406.4 Installation in concrete or masonry. Radiant 
heating systems installed in concrete or masonry shall con- 
form to the following requirements: 


1. Radiant heating systems shall be identified as being 
suitable for the installation, and shall be secured in 
place as specified in the manufacturer's installation 
instructions. 


2. Radiant heating panels or radiant heating panel sets 
shall not be installed where they bridge expansion 
joints unless protected from expansion and contraction. 


M1406.5 Finish surfaces. Finish materials installed over 
radiant heating panels or systems shall be installed in accor- 
dance with the manufacturer's instructions. Surfaces shall be 
secured so that nails or other fastenings do not pierce the radi- 
ant heating elements. 


SECTION M1407 
DUCT HEATERS 


М1407.1 General. Electric duct heaters shall be installed in 
accordance with the manufacturer's instructions and the Е/ес- 
trical Code. 


M1407.2 Installation. Electric duct heaters shall be installed 
so that they will not create a fire hazard. Class 1 ducts, duct 
coverings and linings shall be interrupted at each heater to 
provide the clearances specified in the manufacturer's instal- 
lation instructions. Such interruptions are not required for 
duct heaters /isted and labeled for zero clearance to combusti- 
ble materials. Insulation installed in the immediate area of 
each heater shall be classified for the maximum temperature 
produced on the duct surface. 


M1407.3 Installation with heat pumps and air condition- 
ers. Duct heaters located within 4 feet (1219 mm) of a heat 
pump or air conditioner shall be /isted and labeled for such 
installations. The heat pump or air conditioner shall addi- 
tionally be /isted and labeled for such duct heater installa- 
tions. 


M1407.4 Access. Duct heaters shall be located to allow 
access for servicing, and clearance shall be maintained to per- 
mit adjustment, servicing and replacement of controls and 
heating elements. 


M1407.5 Fan interlock. The fan circuit shall be provided 
with an interlock to prevent heater operation when the fan is 
not operating. 


SECTION M1408 
VENTED FLOOR FURNACES 


M1408.1 General. Oil-fired vented floor furnaces shall com- 
ply with UL 729 and shall be installed in accordance with 
their /isting, the manufacturer's instructions and the require- 
ments of this code. 


M1408.2 Clearances. Vented floor furnaces shall be 
installed in accordance with their listing and the manufac- 
turer's instructions. 


М1408.3 Location. Location of floor furnaces shall conform 
to the following requirements: 


1. Floor registers of floor furnaces shall be installed not 
less than 6 inches (152 mm) from a wall. 


2. Wall registers of floor furnaces shall be installed not 
less than 6 inches (152 mm) from the adjoining wall at 
inside corners. 


3. The furnace register shall be located not less than 12 
inches (305 mm) from doors in any position, draperies 
or similar combustible objects. 


4. The furnace register shall be located not less than 5 feet 
(1524 mm) below any projecting combustible materi- 
als. 


5. The floor furnace burner assembly shall not project into 
an occupied under-floor area. 


6. The floor furnace shall not be installed in concrete floor 
construction built on grade. 


7. The floor furnace shall not be installed where a door can 
swing within 12 inches (305 mm) of the grille opening. 


М1408.4 Access. An opening in the foundation not less than 
18 inches by 24 inches (457 mm by 610 mm), or a trap door 
not less than 22 inches by 30 inches (559 mm by 762 mm) 
shall be provided for access to a floor furnace. The opening 
and passageway shall be large enough to allow replacement 
of any part of the equipment. 


M1408.5 Installation. Floor furnace installations shall con- 
form to the following requirements: 


1. Thermostats controlling floor furnaces shall be located 
in the room in which the register of the floor furnace is 
located. 


2. Floor furnaces shall be supported independently of the 
furnace floor register. 


3. Floor furnaces shall be installed not closer than 6 
inches (152 mm) to the ground. The minimum clear- 
ance shall be 2 inches (51 mm), where the lower 6 
inches (152 mm) of the furnace is sealed to prevent 
water entry. 


4. Where excavation is required for a floor furnace 
installation, the excavation shall extend 30 inches 
(762 mm) beyond the control side of the floor furnace 
and 12 inches (305 mm) beyond the remaining sides. 
Excavations shall slope outward from the perimeter of 
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the base of the excavation to the surrounding grade at 
an angle not exceeding 45 degrees (0.79 rad) from 
horizontal. 


5. Floor furnaces shall not be supported from the ground. 


SECTION M1409 
VENTED WALL FURNACES 


M1409.1 General. Oil-fired vented wall furnaces shall com- 
ply with UL 730 and shall be installed in accordance with 
their listing, the manufacturer's instructions and the require- 
ments of this code. 


M1409.2 Location. The location of vented wall furnaces 
shall conform to the following requirements: 


1. Vented wall furnaces shall be located where they will 
not cause a fire hazard to walls, floors, combustible fur- 
nishings or doors. Vented wall furnaces installed 
between bathrooms and adjoining rooms shall not cir- 
culate air from bathrooms to other parts of the building. 


2. Vented wall furnaces shall not be located where a door 
can swing within 12 inches (305 mm) of the furnace air 
inlet or outlet measured at right angles to the opening. 
Doorstops or door closers shall not be installed to 
obtain this clearance. 


M1409.3 Installation. Vented wall furnace installations shall 
conform to the following requirements: 


1. Required wall thicknesses shall be in accordance with 
the manufacturer 5 installation instructions. 


2. Ducts shall not be attached to a wall furnace. Casing 
extensions or boots shall be installed only where listed 
as part of a listed and labeled appliance. 


3. A manual shutoff valve shall be installed ahead of all 
controls. 


M1409.4 Access. Vented wall furnaces shall be provided 
with access for cleaning of heating surfaces; removal of burn- 
ers; replacement of sections, motors, controls, filters and 
other working parts; and for adjustments and lubrication of 
parts requiring such attention. Panels, grilles and access doors 
that must be removed for normal servicing operations shall 
not be attached to the building construction. 


SECTION M1410 
VENTED ROOM HEATERS 


M1410.1 General. Vented room heaters shall be tested in 
accordance with ASTM E1509 for pellet-fuel burning, UL 
896 for oil-fired or UL 1482 for solid fuel-fired and installed 
in accordance with their /isting, the manufacturer 5 installa- 
tion instructions and the requirements of this code. 


Solid fuel-burning heaters shall meet the requirements of OAR 
340, Division 262. 


M1410.2 Floor mounting. Room heaters shall be installed 
on noncombustible floors or approved assemblies con- 
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structed of noncombustible materials that extend not less than 
18 inches (457 mm) beyond the appliance on all sides. 


Exceptions: 


1. Listed room heaters shall be installed on noncom- 
bustible floors, assemblies constructed of noncom- 
bustible materials or floor protectors listed апа 
labeled in accordance with UL 1618. The materials 
and dimensions shall be in accordance with the 
appliance manufacturer's instructions. 


2. Room heaters /isted for installation on combustible 
floors without floor protection shall be installed in 
accordance with the appliance manufacturer's 
instructions. 


SECTION M1411 
HEATING AND COOLING EQUIPMENT 


M1411.1 Approved refrigerants. Refrigerants used in direct 
refrigerating systems shall conform to the applicable provi- 
sions of ANSI/ASHRAE 34. 


M1411.2 Refrigeration coils in warm-air furnaces. Where 
a cooling coil is located in the supply plenum of a warm-air 
furnace, the furnace blower shall be rated at not less than 0.5- 
inch water column (124 Pa) static pressure unless the furnace 
is listed and labeled for use with a cooling coil. Cooling coils 
shall not be located upstream from heat exchangers unless 
listed and labeled for such use. Conversion of existing fur- 
naces for use with cooling coils shall be permitted provided 
that the furnace will operate within the temperature rise spec- 
ified for the furnace. 


M1411.3 Condensate disposal. Condensate from cooling 
coils and evaporators shall be conveyed from the drain pan 
outlet to an approved place of disposal. Such piping shall 
maintain a minimum horizontal slope in the direction of 
discharge of not less than '/, unit vertical in 12 units hori- 
zontal (1-регсепі slope). Condensate shall not discharge 
into a street, alley or other area where it would cause a nui- 
sance. 


M1411.3.1 Auxiliary and secondary drain systems. In 
addition to the requirements of Section M1411.3, a sec- 
ondary drain or auxiliary drain pan shall be required for 
each cooling or evaporator coil where damage to any 
building components will occur as a result of overflow 
from the equipment drain pan or stoppage in the conden- 
sate drain piping. Such piping shall maintain a minimum 
horizontal slope in the direction of discharge of not less 
than !/, unit vertical in 12 units horizontal (1-percent 
slope). Drain piping shall be not less than */,-inch (19 mm) 
nominal pipe size. One of the following methods shall be 
used: 


1. An auxiliary drain pan with a separate drain shall be 
installed under the coils on which condensation will 
occur. The auxiliary pan drain shall discharge to a 
conspicuous point of disposal to alert occupants in 
the event of a stoppage ofthe primary drain. The pan 
shall have a minimum depth of 1.5 inches (38 mm), 
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shall be not less than 3 inches (76 mm) larger than the 
unit or the coil dimensions in width and length and 
shall be constructed of corrosion-resistant material. 
Galvanized sheet steel pans shall have a minimum 
thickness of not less than 0.0236-inch (0.6010 mm) 
(No. 24 Gage). Nonmetallic pans shall have a mini- 
mum thickness of not less than 0.0625 inch (1.6 mm). 


2. A separate overflow drain line shall be connected to 
the drain pan installed with the equipment. This 
overflow drain shall discharge to a conspicuous 
point of disposal to alert occupants in the event of a 
stoppage of the primary drain. The overflow drain 
line shall connect to the drain pan at a higher level 
than the primary drain connection. 


3. An auxiliary drain pan without a separate drain line 
shall be installed under the coils on which condensa- 
tion will occur. This pan shall be equipped with a 
water level detection device conforming to UL 508 
that will shut off the equipment served prior to over- 
flow ofthe pan. The pan shall be equipped with a fit- 
ting to allow for drainage. The auxiliary drain pan 
shall be constructed in accordance with Item 1 of 
this section. 


4. A water-level detection device conforming to UL 
508 shall be installed that will shut off the equip- 
ment served in the event that the primary drain is 
blocked. The device shall be installed in the primary 
drain line, the overflow drain line or the equipment- 
supplied drain pan, located at a point higher than the 
primary drain line connection and below the over- 
flow rim of such pan. 


М1411.3.1.1 Water-level monitoring devices. On 
down-flow units and other coils that do not have sec- 
ondary drain or provisions to install a secondary or aux- 
iliary drain pan, a water-level monitoring device shall 
be installed inside the primary drain pan. This device 
shall shut off the equipment served in the event that the 
primary drain becomes restricted. Devices shall not be 
installed in the drain line. 


M1411.3.2 Drain pipe materials and sizes. Components 
of the condensate disposal system shall be ABS, cast iron, 
copper, cross-linked polyethylene, CPVC, galvanized 
steel, PE-RT, polyethylene, polypropylene or PVC pipe or 
tubing. Components shall be selected for the pressure and 
temperature rating of the installation. Material for gravity 
drains shall be smooth and rigid to maintain the slope to 
the discharge point. Condensate waste and drain line size 
shall be not less than */,-inch (19 mm) nominal diameter 
from the drain pan connection to the place of condensate 
disposal. Where the drain pipes from more than one unit 
are manifolded together for condensate drainage, the pipe 
or tubing shall be sized in accordance with an approved 
method. 


M1411.3.3 Drain line maintenance. Condensate drain 
lines shall be configured to permit the clearing of block- 
ages and performance of maintenance without requiring 
the drain line to be cut. 
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M1411.3.4 Appliances, equipment and insulation in 
pans. Where appliances, equipment or insulation are sub- 
ject to water damage when auxiliary drain pans fill, those 
portions of the appliances, equipment and insulation shall 
be installed above the flood level rim of the pan. Supports 
located inside of the pan to support the appliance or equip- 
ment shall be water resistant and approved. 


М1411.4 Condensate pumps. Condensate pumps located in 
uninhabitable spaces, such as attics and crawl spaces, shall be 
connected to the appliance or equipment served such that 
when the pump fails, the appliance or equipment will be pre- 
vented from operating. Pumps shall be installed in accor- 
dance with the manufacturer's instructions. 


М1411.5 Auxiliary drain pan. Category IV condensing 
appliances shall have an auxiliary drain pan where damage to 
any building component will occur as a result of stoppage in 
the condensate drainage system. These pans shall be installed 
in accordance with the applicable provisions of Section 
М1411.3. 


Exception: Fuel-fired appliances that automatically shut 
down operation in the event of a stoppage in the conden- 
sate drainage system. 


M1411.6 Insulation of refrigerant piping. Piping and fit- 
tings for refrigerant vapor (suction) lines shall be insulated 
with insulation having a thermal resistivity of not less than 
R-4 and having external surface permeance not exceeding 
0.05 perm [2.87 ng/(s · m? - Pa)] when tested in accordance 
with ASTM E96. 


M1411.7 Location and protection of refrigerant piping. 
Refrigerant piping installed within 1'/, inches (38 mm) of the 
underside of roof decks shall be protected from damage 
caused by nails and other fasteners. 


M1411.8 Locking access port caps. Refrigerant circuit 
access ports located outdoors shall be fitted with locking-type 
tamper-resistant caps or shall be otherwise secured to prevent 
unauthorized access. 


SECTION M1412 
ABSORPTION COOLING EQUIPMENT 


M1412.1 Approval of equipment. Absorption systems shall 
be installed in accordance with the manufacturer's instruc- 
tions. Absorption equipment shall comply with UL 1995 or 
UL/CSA/ANCE 60335-2-40. 


M1412.2 Condensate disposal. Condensate from the cooling 
coil shall be disposed of as provided in Section M1411.3. 


M1412.3 Insulation of piping. Refrigerant piping, brine pip- 
ing and fittings within a building shall be insulated to prevent 
condensation from forming on piping. 


M1412.4 Pressure-relief protection. Absorption systems 
shall be protected by a pressure-relief device. Discharge from 
the pressure-relief device shall be located where it will not 
create a hazard to persons or property. 
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SECTION M1413 
EVAPORATIVE COOLING EQUIPMENT 


M1413.1 General. Evaporative cooling equipment and 
appliances shall comply with UL 1995 or UL/CSA/ANCE 
60335-2-40 and shall be installed: 


1. In accordance with the manufacturer's instructions. 


2. On level platforms in accordance with Section 
М1305.1.3.1. 


3. So that openings in exterior walls are flashed in accor- 
dance with Section R703.4. 


4. So as to protect the potable water supply in accordance 
with the Plumbing Code. 


5. So that air intake opening locations are in accordance 
with Section R303.5.1. 


SECTION M1414 
FIREPLACE STOVES 


M1414.1 General. Fireplace stoves shall be /isted, labeled 
and installed in accordance with the terms of the listing. Fire- 
place stoves shall be tested in accordance with UL 737. 


M1414.2 Hearth extensions. Hearth extensions for fireplace 
stoves shall be installed in accordance with the listing of the 
fireplace stove. The supporting structure for a hearth exten- 
sion for a fireplace stove shall be at the same level as the sup- 
porting structure for the fireplace unit. The hearth extension 
shall be readily distinguishable from the surrounding floor 
area. 


SECTION M1415 
MASONRY HEATERS 


M1415.1 General. Masonry heaters shall be constructed in 
accordance with Section R1002. 
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CHAPTER 15 
EXHAUST SYSTEMS 


SECTION M1501 
GENERAL 


M1501.1 Outdoor discharge. The air removed by every 
mechanical exhaust system shall be discharged to the out- 
doors in accordance with Section M1504.3. Air shall not be 
exhausted into an attic, soffit, ridge vent or crawl space. 


Exception: Whole-house ventilation-type attic fans that 
discharge into the атс space of dwelling units having pri- 
vate attics shall be permitted. 


SECTION M1502 
CLOTHES DRYER EXHAUST 


M1502.1 General. Clothes dryers shall be exhausted in 
accordance with the manufacturer's instructions. 


M1502.2 Independent exhaust systems. Dryer exhaust sys- 
tems shall be independent of all other systems and shall con- 
vey the moisture to the outdoors. 


Exception: This section shall not apply to /isted and 
labeled condensing (ductless) clothes dryers. 


M1502.3 Duct termination. Exhaust ducts shall terminate 
on the outside of the building. Exhaust duct terminations shall 
be made with a full opening exhaust outlet or in accordance 
with the dryer manufacturer 5 installation instructions. If the 
manufacturer's instructions do not specify a termination loca- 
tion, the exhaust duct shall terminate not less than 3 feet (914 
mm) in any direction from openings into buildings. Exhaust 
duct terminations shall be equipped with a backdraft damper. 
Screens shall not be installed at the duct termination. 


M1502.3.1 Exhaust termination outlet and passageway 
size. The passageway of dryer exhaust duct terminals shall 
be undiminished in size and shall provide an open area of 
not less than 12.5 square inches (8065 mm”). 


M1502.4 Dryer exhaust ducts. Dryer exhaust ducts shall 
conform to the requirements of Sections M1502.4.1 through 
М1502.4.7. 


M1502.4.1 Material and size. Exhaust ducts shall have a 
smooth interior finish and shall be constructed of metal 
not less than 0.0157 inch (0.3950 mm) in thickness (No. 
28 gage). The duct shall be 4 inches (102 mm) nominal in 
diameter. 


M1502.4.2 Duct installation. Exhaust ducts shall be sup- 
ported at intervals not to exceed 4 feet (1219 mm) and 
shall be secured in place. The insert end of the duct shall 
extend into the adjoining duct or fitting in the direction of 
airflow. Exhaust duct joints shall be sealed with listed 
tape. Ducts shall not be joined with screws or similar fas- 
teners that protrude into the inside of the duct. Where 
dryer exhaust ducts are enclosed in wall or ceiling cavities, 
such cavities shall allow the installation of the duct with- 
out deformation. 
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M1502.4.3 Transition duct. Transition ducts used to con- 
nect the dryer to the exhaust duct system shall be a single 
length. Transition ducts shall be not greater than 8 feet 
(2438 mm) in length. Transition ducts shall not be con- 
cealed within construction. 


M1502.4.4 Dryer exhaust duct power ventilators. 
Domestic dryer exhaust duct power ventilators shall con- 
form to UL 705 for use in dryer exhaust duct systems. The 
dryer exhaust duct power ventilator shall be installed in 
accordance with the manufacturer's instructions. 


M1502.4.5 Duct length. The maximum allowable exhaust 
duct length shall be determined by one ofthe methods spec- 
ified in Sections M1502.4.5.1 through M1502.4.5.3. 


M1502.4.5.1 Specified length. The maximum length 
of the exhaust duct shall be 35 feet (10 668 mm) from 
the connection to the transition duct from the dryer to 
the outlet terminal. Where fittings are used, the maxi- 
mum length of the exhaust duct shall be reduced in 
accordance with Table M1502.4.5.1. The maximum 
length of the exhaust duct does not include the transi- 
tion duct. 


M1502.4.5.2 Manufacturer's instructions. The size 
and maximum length of the exhaust duct shall be deter- 
mined by the dryer manufacturer's installation instruc- 
tions. The code official shall be provided with a copy of 
the installation instructions for the make and model of 
the dryer at the concealment inspection. In the absence 
of fitting equivalent length calculations from the 
clothes dryer manufacturer, Table M1502.4.5.1 shall be 
used. 


M1502.4.5.3 Dryer exhaust duct power ventilator. 
The maximum length of the exhaust duct shall be deter- 
mined in accordance with the manufacturer's instruc- 
tions for the dryer exhaust duct power ventilator. 


M1502.4.6 Length identification. Where the exhaust 
duct equivalent length exceeds 35 feet (10 668 mm), the 
equivalent length of the exhaust duct shall be identified 
on a permanent label or tag. The label or tag shall be 
located within 6 feet (1829 mm) of the exhaust duct con- 
nection. 


M1502.4.7 Exhaust duct required. Where space for a 
clothes dryer is provided, an exhaust duct system shall be 
installed. Where the clothes dryer is not installed at the 
time of occupancy the exhaust duct shall be capped or 
plugged in the space in which it originates and identified 
and marked “future use." 


Exception: Where a /isted condensing clothes dryer is 
installed prior to occupancy of the structure. 


M1502.5 Protection required. Protective shield plates shall 
be placed where nails or screws from finish or other work are 
likely to penetrate the clothes dryer exhaust duct. Shield plates 
shall be placed on the finished face of framing members where 


479 


EXHAUST SYSTEMS 


TABLE M1502.4.5.1 
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad. 


there is less than 1'/, inches (32 mm) between the duct and the 
finished face of the framing member. Protective shield plates 
shall be constructed of steel, shall have a minimum thickness 
of 0.062 inch (1.6 mm) and shall extend not less than 2 inches 
(51 mm) above sole plates and below top plates. 


M1502.6 Exhaust penetrations. Ducts that exhaust clothes 
dryers shall not penetrate or be located within any fireblock- 
ing, draftstopping or any wall, floor/ceiling or other assembly 
required by this code to be fire-resistance rated, unless such 
duct is constructed of galvanized steel or aluminum of the 
thickness specified in Table M1601.1.1(2) and the fire-resis- 
tance rating is maintained in accordance with Section R302. 
Fire dampers, combination fire/smoke dampers and any simi- 
lar devices that will obstruct the exhaust flow shall be prohib- 
ited in clothes dryer exhaust ducts. 


M1502.7 Makeup air. Installations exhausting more than 
200 cubic feet per minute (0.09 m?/s) shall be provided with 
makeup air. Where a closet is designed for the installation of 
a clothes dryer, an opening having an area of not less than 
100 square inches (0.0645 m?) shall be provided in the closet 
enclosure. 


SECTION M1503 
DOMESTIC COOKING EXHAUST EQUIPMENT 


M1503.1 General. Domestic cooking equipment shall be 
provided with exhaust equipment. 


M1503.2 Domestic cooking exhaust. Domestic cooking 
exhaust equipment shall comply with one of the following: 


1. The fan for overhead range hoods and downdraft 
exhaust equipment not integral with the cooking appli- 
ance shall be listed and labeled in accordance with UL 
507. 


2. Overhead range hoods and downdraft exhaust equip- 
ment with integral fans shall comply with UL 507. 


3. Domestic cooking appliances with integral downdraft 
exhaust equipment shall be listed and labeled in accor- 
dance with ANSI Z21.1 or UL 858. 


4. Microwave ovens with integral exhaust for installation 
over the cooking surface shall be listed and labeled in 
accordance with UL 923. 
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M1503.2.1 Open-top broiler exhaust. Domestic open- 
top broiler units shall be provided with a metal exhaust 
hood having a thickness of not less than 0.0157 inch 
(0.3950 mm) (No. 28 gage). Such hoods shall be installed 
with a clearance of not less than "/, inch (6.4 mm) between 
the hood and the underside of combustible material and 
cabinets. The hood width shall be not less than the width 
of the broiler unit and shall extend over the entire unit. 


Exception: Broiler units that incorporate an integral 
exhaust system, and that are listed and labeled for use 
without an exhaust hood, shall not be required to have 
an exhaust hood. 


M1503.3 Exhaust discharge. Domestic cooking exhaust 
equipment shall discharge to the outdoors through a duct. The 
duct shall have a smooth interior surface, shall be airtight, 
shall be equipped with a backdraft damper and shall be inde- 
pendent of all other exhaust systems. Ducts serving domestic 
cooking exhaust equipment shall not terminate in an attic or 
crawl space or areas inside the building. 


Exception: Where installed in accordance with the manu- 
facturer's instructions, listed and labeled ductless range 
hoods shall not be required to discharge to the outdoors 
where the following conditions are met: 


1. Where continuous mechanical exhaust of not less 
than 20 cubic feet per minute (0.0094 m/s) is pro- 
vided in the space. 


2. Natural ventilation is provided in accordance with 
Section R303.1, without exception, for the kitchen. 


M1503.4 Duct material. Ducts serving domestic cooking 
exhaust equipment shall be constructed of galvanized steel, 
stainless steel or copper. 


Exception: Ducts for domestic kitchen cooking appli- 
ances equipped with down-draft exhaust systems shall be 
permitted to be constructed of schedule 40 PVC pipe and 
fittings provided that the installation complies with all of 
the following: 


1. The duct is installed under a concrete slab poured on 
grade. 


2. The underfloor trench in which the duct is installed 
is completely backfilled with sand or gravel. 
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3. The PVC duct extends not more than 1 inch (25 
mm) above the indoor concrete floor surface. 


4. The PVC duct extends not more than 1 inch (25 
mm) above grade outside of the building. 


5. The PVC ducts are solvent cemented. 


M1503.5 Kitchen exhaust rates. Domestic kitchen cooking 
appliances shall be equipped with ducted range hoods or 
down-draft exhaust systems, the fans shall be sized in accor- 
dance with Section 1505.5. 


M1503.6 Makeup air required. Each exhaust system capa- 
ble of exhausting in excess of 400 cubic feet per minute (0.19 
m/s) shall be mechanically or passively provided with 
makeup air at a rate approximately equal to the exhaust air 
rate. Such makeup air systems shall be equipped with not 
fewer than one damper complying with Section M1503.6.2. 


Exception: Makeup air is not required for exhaust systems 
installed for the exclusive purpose of space cooling and 
intended to be operated only when windows or other air 
inlets are open. 


M1503.6.1 Location. Kitchen exhaust makeup air shall 
be discharged into the same room in which the exhaust 
system is located or into rooms or duct systems that com- 
municate through one or more permanent openings with 
the room in which such exhaust system is located. Such 
permanent openings shall have a net cross-sectional area 
not less than the required area of the makeup air supply 
openings. 

M1503.6.2 Makeup air dampers. Where makeup air is 
required by Section M1503.6, makeup air dampers shall 
comply with this section. Each damper shall be a gravity 
damper or an electrically operated damper that automati- 
cally opens when the exhaust system operates. Dampers 
shall be located to allow access for inspection, service, 
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repair and replacement without removing permanent con- 
struction or any other ducts not connected to the damper 
being inspected, serviced, repaired or replaced. Gravity or 
barometric dampers shall not be used in passive makeup 
air systems except where the dampers are rated to provide 
the design makeup airflow at a pressure differential of 
0.01 in. w.c. (3 Pa) or less. 


SECTION M1504 
EXHAUST DUCTS AND EXHAUST OPENINGS 


M1504.1 Duct construction. Where exhaust duct construc- 
tion is not specified in this chapter, construction shall comply 
with Chapter 16. 


M1504.2 Duct length. The length of exhaust and supply 
ducts used with ventilating equipment shall not exceed the 
lengths determined in accordance with Table M1504.2. 


Exception: Duct length shall not be limited where the 
duct system complies with the manufacturer's design cri- 
teria or where the flow rate of the installed ventilating 
equipment is verified by the installer or approved third 
party using a flow hood, flow grid or other airflow mea- 
suring device. 


M1504.3 Exhaust openings. Air exhaust openings shall ter- 
minate as follows: 


1. Not less than 3 feet (914 mm) from gravity air intake 
openings, operable windows and doors. 


2. Not less than 10 feet (3048 mm) from mechanical air 
intake openings except where the exhaust opening is 
located not less than 3 feet (914 mm) above the air 
intake opening. Openings shall comply with Sections 
R303.5.2 and R303.6. 


TABLE M1504.2 
PRESCRIPTIVE EXHAUST DUCT SIZING 


MINIMUM METAL MAXIMUM 
FAN TESTED FLEX DIAMETER LENGTH 
(СЕМ @ 0.10 inch w.g.) = = == = 


50 
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MINIMUM SMOOTH MAXIMUM 
DIAMETER LENGTH MAXIMUM 
теген негі ELBOWS* 


100 


| 


~ 


о 


Hit 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 cubic foot per minute = 0.0004719 m?/s. 


a. For each additional elbow subtract 10 feet from length. 
b. Metal flex ducts of this diameter are not permitted with fans of this size. 
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SECTION M1505 
MECHANICAL VENTILATION 


M1505.1 General. Where Section R303.3 requires toilet 
rooms, bathrooms, and rooms with bathing or spa facilities to 
be mechanically ventilated, the ventilation equipment shall be 
installed in accordance with this section. Where local exhaust 
or whole-house mechanical ventilation is provided, the equip- 
ment shall be designed in accordance with this section and 
the applicable provisions of Chapter 11. 


M1505.2 Recirculation of air. Exhaust air from range 
hoods, bathrooms, toilet rooms and rooms with bathing or spa 
facilities shall not be recirculated within a residence or circu- 
lated to another dwelling unit and shall be exhausted directly 
to the outdoors. Exhaust air from bathrooms, toilet rooms and 
kitchens shall not discharge into an attic, crawl space or other 
areas inside the building. This section shall not prohibit the 
installation of ductless range hoods in accordance with the 
exception to Section M1503.3. 


M1505.3 Exhaust equipment. Exhaust equipment serving 
single dwelling units shall be listed and labeled as providing 
the minimum required airflow in accordance with ANSI/ 
AMCA 210-ANSI/ASHRAE 51. 


М1505.4 Whole-house mechanical ventilation system. 
Whole-house mechanical ventilation systems shall be 
designed in accordance with Sections M1505.4.1 through 
М1505.4.3. 


M1505.4.1 System design. The whole-house mechanical 
ventilation system shall provide balanced ventilation. 
Local exhaust or supply fans are permitted to serve as part 
of such a system. Outdoor air ventilation provided by a 


supply fan ducted to the return side of an air handler shall 
be considered as providing supply ventilation for the bal- 
anced system. 


M1505.4.2 System controls. The whole-house mechani- 
cal ventilation system shall be provided with controls that 
enable manual override. 


M1505.4.3 Mechanical ventilation rate. The whole- 
house mechanical ventilation system shall provide outdoor 
air at a continuous rate as determined in accordance with 
Table M1505.4.3(1) or Equation 15-1. 


Ventilation rate in cubic feet per minute — (0.01 x total square 
foot area of house) + [7.5 x (number of bedrooms + 1)] 
Equation 15-1 


Exception: The whole-house mechanical ventilation 
system is permitted to operate intermittently where the 
system has controls that enable operation for not less 
than 25 percent of each 4-hour segment and the ventila- 
tion rate prescribed in Table M1505.4.3(1) is multiplied 
by the factor determined in accordance with Table 
M1505.4.3(2). 


M1505.5 Exhaust ventilation rate. Ventilation systems 
shall be designed to have the capacity to exhaust the mini- 
mum air flow rate determined in accordance with Table 
М1505.5. Exhaust flow ratings shall be source specific venti- 
lation systems shall be in accordance with the Home Ventilat- 
ing Institute (HVI) or Air Movement and Control Association 
(AMCA) residential ventilation standards. Fans shall be 
Energy Star certified in accordance with Section N1105.5. 


TABLE M1505.4.3(1) 
CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW RATE REQUIREMENTS 


DWELLING UNIT 
FLOOR AREA 
(square feet) 


NUMBER OF BEDROOMS 


ы-і” T 7 д 


3,001 – 4,500 
4,501 – 6,000 


S ЛЕ ee | рай 
pos- с. Ss a ("во | 


For SI: 1 square foot = 0.0929 m°, 1 cubic foot per minute — 0.0004719 m/s. 


TABLE M1505.4.3(2) 
INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS** 


RUN-TIME PERCENTAGE IN EACH 4-HOUR 
SEGMENT 


Ве. 27-28-15 | = T | 


a. For ventilation system run time values between those given, the factors are permitted to be determined by interpolation. 


b. Extrapolation beyond the table is prohibited. 
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M1505.5.1 Sound ratings for fans in rooms with bath- 
ing or spa facilities. 
M1505.5.1.1 Continuous ventilation fans. Continu- 
ous ventilation fans shall be rated for sound at a maxi- 
mum of 1.0 sone. 


М1505.5.1.2 Intermittent fans. Intermittent fans shall 
be rated for sound at a maximum of 3 sones, unless the 
maximum rated airflow exceeds 400 cubic feet per 
minute (200 L/s). 


M1505.5.1.3 Remote fans. Remotely installed fans 
that are at least 4 feet (1220 mm) away from the inlet 
grill are exempt from the sone rating requirements of 
Sections M1505.5.1.1 and M1505.5.1.2. 


M1505.6 Rooms with water closets, bathing facilities or 
spa facilities. Rooms containing water closets, bathing facili- 
ties or spa facilities shall be provided with a mechanical ven- 
tilation system in accordance with Section R303.3. Such 
system shall be controlled by dehumidistat, timer, or other 
approved automatic control. 


TABLE M1505.5 
EXHAUST RATES FOR RESIDENTIAL DWELLINGS 


Rooms containing bathing and spa facilities. 
(Static pressure shall be rated @ 0.10-inch water gauge for intermittent fans.) 


Toilet rooms without bathing or spa facilities, when not provided with natural 


ventilation in accordance with Section R303.3.2. Min. 98 ей 


For SI: 1 cubic foot per minute = 0.0004719 m/s. 
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DOMESTIC KITCHENS 
Range hoods/downdraft exhaust. Min. 150 cfm intermittent 
BATHROOMS/TOILET ROOMS 


Min. 80 cfm intermittent or 
20 cfm continuous 
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CHAPTER 16 
DUCT SYSTEMS 


SECTION M1601 
DUCT CONSTRUCTION 


M1601.1 Duct design. Duct systems serving heating, cooling 
and ventilation equipment shall be installed in accordance 
with the provisions of this section and ACCA Manual D, the 
appliance manufacturer's installation instructions or other 
approved methods. 


M1601.1.1 Above-ground duct systems. Above-ground 
duct systems shall conform to the following: 


1. Equipment connected to duct systems shall be 
designed to limit discharge air temperature to not 
greater than 250°F (121°C). 


2. Factory-made ducts shall be listed and labeled in 
accordance with UL 181 and installed in accordance 
with the manufacturer’s instructions. 


3. Fibrous glass duct construction shall conform to the 
SMACNA Fibrous Glass Duct Construction Stan- 
dards or NAIMA Fibrous Glass Duct Construction 
Standards. 


4. Field-fabricated and shop-fabricated metal and flexi- 
ble duct constructions shall conform to the SMACNA 
HVAC Duct Construction Standards—Metal and 
Flexible except as allowed by Table M1601.1.1. Gal- 
vanized steel shall conform to ASTM A653. 


5. Duct systems shall be constructed of materials hav- 
ing a flame spread index of not greater than 200. 


6. Stud wall cavities to be used as transfer air plenums 
shall comply with the following conditions: 


6.1. These cavities or spaces shall not be used as 
a plenum for supply air. 


6.2. These cavities or spaces shall not be part of a 
required fire-resistance-rated assembly. 


6.3. Stud wall cavities shall not convey air from 
more than one floor level. 


6.4. Stud wall cavities and joist-space plenums 
shall be isolated from adjacent concealed 
spaces by tight-fitting fireblocking in accor- 
dance with Section R602.8. 


6.5. Stud wall cavities in the outside walls of 
building envelope assemblies shall not be 
utilized as air plenums. 


7. Volume dampers, equipment and other means of 
supply, return and exhaust air adjustment used in 
system balancing shall be provided with access. 


M1601.1.1.1 Use of building cavities in new con- 
struction. Except as allowed by Section M1601.1.1, 
the use of building cavities for air ducts, or plenums is 
not allowed in new construction or in an addition to an 
existing structure. 
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M1601.1.1.2 Use of building cavities in existing 
buildings. The use of building cavities for air ducts or 
plenums is allowed in the alteration or remodel of an 
existing structure. Gypsum products are permitted to be 
used to construct air ducts or plenums provided that the 
air temperature does not exceed 125?F (52°C) and 
exposed surfaces are not subject to condensation. 


Stud wall cavities and the spaces between solid 
floor joists to be utilized as air ducts or plenums shall 
comply with the following conditions: 


1. Such cavities or spaces shall not be utilized as a 
duct or plenum for supply air. 


2. Such cavities or spaces shall not be part of a 
required fire-resistance-rated assembly. 


3. Stud wall cavities shall not convey air from more 
than one floor level. 


4. Stud wall cavities and joist space ducts or ple- 
nums shall comply with floor penetration protec- 
tion requirements of this code. 


5. Stud wall cavities and joist space ducts or ple- 
nums shall be isolated from adjacent concealed 
spaces by tight-fitting fire blocking in accordance 
with Section R302.11, and sealed to prevent con- 
veyance of air from other spaces. 


M1601.1.2 Underground duct systems. Underground 
duct systems shall be constructed of approved concrete, 
clay, metal or plastic. The maximum design temperature 
for systems utilizing plastic duct and fittings shall be 
150°F (66°C). Metal ducts shall be protected from corro- 
sion in an approved manner or shall be completely 
encased in concrete not less than 2 inches (51 mm) thick. 
Nonmetallic ducts shall be installed in accordance with the 
manufacturer’s instructions. Plastic pipe and fitting mate- 
rials shall conform to cell classification 12454-B of ASTM 
D1248 or ASTM D1784 and external loading properties of 
ASTM D2412. Ducts shall slope to a drainage point that 
has access. Ducts shall be sealed, secured and tested prior 
to encasing the ducts in concrete or direct burial. Metallic 
ducts having an approved protective coating and nonme- 
tallic ducts shall be installed in accordance with the manu- 
facturer’s instructions. 


M1601.2 Vibration isolators. Vibration isolators installed 
between mechanical equipment and metal ducts shall be fab- 
ricated from approved materials and shall not exceed 10 
inches (254 mm) in length. 


M1601.3 Duct insulation materials. Duct insulation materi- 
als shall conform to the following requirements: 


1. Duct coverings and linings, including adhesives where 
used, shall have a flame spread index not higher than 
25, and a smoke-developed index not over 50 when 
tested in accordance with ASTM E84 or UL 723, using 
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the specimen preparation and mounting procedures of 4. External duct insulation and factory-insulated flexible 
ASTM E2231. ducts shall be legibly printed or identified at intervals 
not longer than 36 inches (914 mm) with the name of 
the manufacturer, the thermal resistance R-value at the 
specified installed thickness and the flame spread and 
smoke-developed indices of the composite materials. 
Spray polyurethane foam manufacturers shall provide 


Exception: Spray application of polyurethane foam 
to the exterior of ducts in attics and crawl spaces 
shall be permitted subject to all of the following: 


1. The flame spread index is not greater than 25 


and the smoke-developed index is not greater the same product information and properties, at the 
than 450 at the specified installed thickness. nominal installed thickness, to the customer in writing 
2. The foam plastic is protected in accordance at the time of foam application. Nonreflective duct 
with the ignition barrier requirements of Sec- insulation product R-values shall be based on insula- 
tions R316.5.3 and R316.5.4. tion only, excluding air films, vapor retarders or other 


duct components, and shall be based on tested C-val- 
ues at 75?F (24?C) mean temperature at the installed 
thickness, in accordance with recognized industry 


3. The foam plastic complies with the require- 
ments of Section R316. 


2. Duct coverings and linings shall not flame, glow, smol- procedures. The installed thickness of duct insulation 
der or smoke when tested in accordance with ASTM used to determine its R-value shall be determined as 
C411 at the temperature to which they are exposed in follows: 


service. The test temperature shall not fall below 250°Е 1 dex 
(121°C). Coverings and linings shall be listed and 4.1. For duct board, duct liner and factory-made rigid 
labeled: ducts not normally subjected to compression, the 


nominal insulation thickness shall be used. 


4.2. For ductwrap, the installed thickness shall be 
assumed to be 75 percent (25-percent compres- 
sion) of nominal thickness. 


3. External reflective duct insulation shall be legibly 
printed or identified at intervals not greater than 36 
inches (914 mm) with the name of the manufacturer, 
the product R-value at the specified installed thickness 


and the flame spread and smoke-developed indices. 4.3. For factory-made flexible air ducts, The 
The installed thickness of the external duct insulation installed thickness shall be determined by divid- 
shall include the enclosed airspace(s). The product R- ing the difference between the actual outside 
value for external reflective duct insulation shall be diameter and nominal inside diameter by two. 

determined in accordance with ASTM C1668. 4.4. For spray polyurethane foam, the aged R-value 


per inch measured in accordance with recog- 


TABLE M1601.1.1 
DUCT CONSTRUCTION MINIMUM SHEET METAL THICKNESS FOR SINGLE DWELLING UNITS* 


STATIC PRESSURE 
ROUND DUCT DIAMETER ‘/,-inch water gage 1-inch water gage 
(inches) Thickness (inches) Thickness (inches) 


Galvanized Galvanized 


< 12 


RECTANGULAR DUCT DIMENSION 1-inch water gage 
eal 
Galvanized | Aluminum | Galvanized | Aluminum | 

MEO ПЕД м В ИИ не завио 
Е: 7 ЕВР ПЕРЕ а УНЕ I ec 
eed нет А OT E aa 
То РОН а. а. OT i an a | 


For SI: | inch = 25.4 mm, | inch water gage = 249 Pa. 


a. Ductwork that exceeds 20 inches by dimension or exceeds a pressure of 1 inch water gage shall be constructed in accordance with SMACNA HVAC Duct 
Construction Standards—Metal and Flexible. 
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nized industry standards shall be provided to the 
customer in writing at the time of foam applica- 
tion. In addition, the total R-value for the nomi- 
nal application thickness shall be provided. 


M1601.4 Installation. Duct installation shall comply with 
Sections M1601.4.1 through M1601.4.10. 


M1601.4.1 Joints, seams and connections. Longitudinal 
and transverse joints, seams and connections in metallic 
and nonmetallic ducts shall be constructed as specified in 
SMACNA HVAC Duct Construction Standards—Metal 
and Flexible and NAIMA Fibrous Glass Duct Construc- 
tion Standards. Joints, longitudinal and transverse seams, 
and connections in ductwork shall be securely fastened 
and sealed with welds, gaskets, mastics (adhesives), mas- 
tic-plus-embedded-fabric systems, liquid sealants or tapes. 
Tape shall not be used to seal metal ductwork or be used 
as the only sealing method between metal duct and flexi- 
ble or fibrous duct. Tape is permitted to be used with metal 
duct at connections to equipment requiring future replace- 
ment. Tapes and mastics used to seal fibrous glass 
ductwork shall be /isted and /abeled in accordance with 
UL 181A and shall be marked “181A-P” for pressure-sen- 
sitive tape, “181 A-M" for mastic or “181 A-H" for heat- 
sensitive tape. 


Tapes and mastics used to seal metallic and flexible air 
ducts and flexible air connectors shall comply with UL 
181B and shall be marked “181 B-FX” for pressure-sensi- 
tive tape or “181 BM” for mastic. Duct connections to 
flanges of air distribution system equipment shall be 
sealed and mechanically fastened. Mechanical fasteners 
for use with flexible nonmetallic air ducts shall comply 
with UL 181B and shall be marked 181B-C. Crimp joints 
for round metallic ducts shall have a contact lap of not less 
than 1 inch (25 mm) and shall be mechanically fastened by 
means of not less than three sheet-metal screws or rivets 
equally spaced around the joint. 


Closure systems used to seal all ductwork shall be 
installed in accordance with the manufacturers’ instructions. 


Exceptions: 


1. Spray polyurethane foam shall be permitted to be 
applied without additional joint seals. 


2. Where a duct connection is made that is partially 
without access, three screws or rivets shall be 
equally spaced on the exposed portion of the joint 
so as to prevent a hinge effect. 


3. For ducts having a static pressure classification of 
less than 2 inches of water column (500 Pa), 
additional closure systems shall not be required 
for continuously welded joints and seams and 
locking-type joints and seams. This exception 
shall not apply to snap-lock and button-lock type 
joints and seams that are located outside of condi- 
tioned spaces. 


M1601.4.2 Duct lap. Crimp joints for round and oval 
metal ducts shall be lapped not less than 1 inch (25 mm) 
and the male end of the duct shall extend into the adjoin- 
ing duct in the direction of airflow. 
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M1601.4.3 Plastic duct joints. Joints between plastic 
ducts and plastic fittings shall be made in accordance with 
the manufacturer's installation instructions. 


M1601.4.4 Support. Factory-made ducts listed in accor- 
dance with UL 181 shall be supported in accordance with 
the manufacturer's installation instructions. Field- and 
shop-fabricated fibrous glass ducts shall be supported in 
accordance with the SMACNA Fibrous Glass Duct Con- 
struction Standards or the NAIMA Fibrous Glass Duct 
Construction Standards. Metal ducts shall be supported by 
'/,-inch-wide (13 mm) 18-gage metal straps or 12-gage 
galvanized wire at intervals not exceeding 10 feet (3048 
mm) or other approved means. 


M1601.4.5 Fireblocking. Duct installations shall be fire- 
blocked in accordance with Section R602.8. 


M1601.4.6 Duct insulation. Duct insulation shall be 
installed in accordance with Section N1105.2 and the fol- 
lowing requirements: 


1. Outdoor duct systems shall be protected against the 
elements. 


2. Duct coverings shall not penetrate a fireblocked wall 
or floor. 


M1601.4.7 Factory-made air ducts. Factory-made air 
ducts shall not be installed in or on the ground, in tile or 
metal pipe, or within masonry or concrete. 


М1601.4.8 Duct separation. Ducts shall be installed with 
not less than 4 inches (102 mm) separation from earth 
except where they meet the requirements of Section 
M1601.1.2. 


Exception: When approved ground-cover is placed 
between earth and the duct, a minimum 1-inch (25.4 
mm) separation from the earth shall be allowed. 


M1601.4.9 Ducts located in garages. Ducts in garages 
shall comply with the requirements of Section R302.5.2. 


M1601.4.10 Flood hazard areas. In flood hazard areas as 
determined by the flood plain administrator, duct systems 
shall be located or installed in accordance with Section 
R322.1.6. 


M1601.4.11 Ductwork installation location. All supply 
and return ductwork shall be installed within the building 
thermal envelope in accordance with Section N1105.3. 


M1601.5 Under-floor plenums. A crawl space shall not be 
used as a supply or return air plenum. 


M1601.6 Independent garage HVAC systems. Furnaces 
and air-handling systems that supply air to living spaces shall 
not supply air to or return air from a garage. 


SECTION M1602 
RETURN AIR 


M1602.1 Outdoor air openings. Outdoor intake openings 
shall be located in accordance with Section R303.5.1. Open- 
ing protection shall be in accordance with Section R303.6 
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M1602.2 Return air openings. Return air openings for heat- 
ing, ventilation and air-conditioning systems shall comply 
with all of the following: 


1. Openings shall not be located less than 10 feet (3048 


mm) measured in any direction from an open combus- 
tion chamber or draft hood of another appliance located 
in the same room or space. 


. The amount of return air taken from any room or space 


shall be not greater than the flow rate of supply air 
delivered to such room or space. 


. Return and transfer openings shall be sized in accor- 


dance with the appliance or equipment manufacturer 's 
installation instructions, Manual D or the design of the 
registered design professional. 


. Return air shall not be taken from a closet, bathroom, 


toilet room, kitchen, garage, mechanical room, boiler 
room, furnace room or unconditioned attic. 


Exceptions: 


1. Taking return air from a kitchen is not prohib- 
ited where such return air openings serve the 
kitchen only, and are located not less than 10 
feet (3048 mm) from the cooking appliances. 


2. Dedicated forced-air systems serving only the 
garage shall not be prohibited from obtaining 
return air from the garage. 


. For other than dedicated НУАС systems, return air 


shall not be taken from indoor swimming pool enclo- 
sures and associated deck areas except where the air in 
such spaces is dehumidified. 


. Return air from one dwelling unit shall not be dis- 


charged into another dwelling unit. 


SECTION M1603 
SMOKE AND FIRE DAMPER 


M1603.1 General. Where the penetration of a fire-resistive 
assembly is beyond the scope of Section R302.4, the protec- 
tion of duct penetrations and air transfer openings in fire- 
resistance-rated assemblies shall comply with Section 607 of 
the Mechanical Code. 
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CHAPTER 17 
COMBUSTION AIR 


SECTION M1701 
GENERAL 


M1701.1 Scope. Solid fuel-burning appliances shall be pro- 
vided with combustion air in accordance with the appliance 
manufacturer's installation instructions. Oil-fired appliances 
shall be provided with combustion air in accordance with 
МЕРА 31. The methods of providing combustion air in this 
chapter do not apply to fireplaces, fireplace stoves and direct- 
vent appliances. The requirements for combustion and dilu- 
tion air for gas-fired appliances shall be in accordance with 
Chapter 24. 


M1701.2 Opening location. In flood hazard areas as deter- 
mined by the flood plain administrator, combustion air open- 
ings shall be located at or above the elevation required in 
Section R322.2.1 or R322.3.2. 
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СНАРТЕК 18 
CHIMNEYS AND VENTS 


SECTION M1801 
GENERAL 


М1801.1 Venting required. Fuel-burning appliances shall 
be vented to the outdoors in accordance with their /isting and 
label and manufacturer's installation instructions except 
appliances listed and labeled for unvented use. Venting sys- 
tems shall consist of approved chimneys or vents, or venting 
assemblies that are integral parts of /abeled appliances. Gas- 
fired appliances shall be vented in accordance with Chapter 
24. 


M1801.1.1 Enclosing of venting systems. Portions of 
venting systems that extend through occupied spaces or 
storage spaces shall be enclosed to avoid personal contact 
with the vent or damage to the vent. 


М1801.2 Draft requirements. A venting system shall satisfy 
the draft requirements of the appliance in accordance with 
the manufacturer 's installation instructions, and shall be con- 
structed and installed to develop a positive flow to convey 
combustion products to the outside atmosphere. 


M1801.3 Existing chimneys and vents. Where an appliance 
is permanently disconnected from an existing chimney or 
vent, or where an appliance is connected to an existing chim- 
ney or vent during the process of a new installation, the chim- 
ney or vent shall comply with Sections M1801.3.1 through 
M1801.3.4. 


M1801.3.1 Size. The chimney or vent shall be resized as 
necessary to control flue gas condensation in the interior 
of the chimney or vent and to provide the appliance, or 
appliances served, with the required draft. For the venting 
of oil-fired appliances to masonry chimneys, the resizing 
shall be done in accordance with NFPA 31. 


M1801.3.2 Flue passageways. The flue gas passageway 
shall be free of obstructions and combustible deposits and 
shall be cleaned if previously used for venting a solid or 
liquid fuel-burning appliance or fireplace. The flue liner, 
chimney inner wall or vent inner wall shall be continuous 
and free of cracks, gaps, perforations, or other damage or 
deterioration that would allow the escape of combustion 
products, including gases, moisture and creosote. 


M1801.3.3 Cleanout. Masonry chimneys shall be pro- 
vided with a cleanout opening complying with Section 
R1003.17. 


M1801.3.4 Clearances. Chimneys and vents shall have 
airspace clearance to combustibles in accordance with this 
code and the chimney or vent manufacturer's installation 
instructions. 


Exception: Masonry chimneys equipped with a chim- 
ney lining system tested and /isted for installation in 
chimneys in contact with combustibles in accordance 
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with UL 1777, and installed in accordance with the 
manufacturer's instructions, shall not be required to 
have a clearance between combustible materials and 
exterior surfaces of the masonry chimney. Noncombus- 
tible firestopping shall be provided in accordance with 
this code. 


М1801.4 Space around lining. The space surrounding a flue 
lining system or other vent installed within a masonry chim- 
ney shall not be used to vent any other appliance. This shall 
not prevent the installation of a separate flue lining in accor- 
dance with the manufacturer's installation instructions and 
this code. 


M1801.5 Mechanical draft systems. A mechanical draft 
system shall be used only with appliances listed and labeled 
for such use. Provisions shall be made to prevent the flow of 
fuel to the equipment when the draft system is not operating. 
Forced draft systems and portions of induced draft systems 
under positive pressure during operation shall be designed 
and installed to prevent leakage of flue gases into a building. 


M1801.6 Direct-vent appliances. Direct-vent appliances 
shall be installed in accordance with the manufacturer's 
instructions. 


М1801.7 Support. Venting systems shall be adequately sup- 
ported for the weight of the material used. 


М1801.8 Duct penetrations. Chimneys, vents and vent con- 
nectors shall not extend into or through supply and return air 
ducts or plenums. 


M1801.9 Fireblocking. Vent and chimney installations shall 
be fireblocked in accordance with Section R602.8. 


M1801.10 Unused openings. Unused openings in any vent- 
ing system shall be closed or capped. 


M1801.11 Multiple-appliance venting systems. Two or 
more /isted and labeled appliances connected to a common 
natural draft venting system shall comply with the following 
requirements: 


1. Appliances that are connected to common venting sys- 
tems shall be located on the same floor ofthe dwelling. 


Exception: Engineered systems as provided for in 
Section G2427. 


2. Inlets to common venting systems shall be offset such 
that no portion of an inlet is opposite another inlet. 


3. Connectors serving appliances operating under a natu- 
ral draft shall not be connected to any portion of a 
mechanical draft system operating under positive pres- 
sure. 


M1801.12 Multiple solid fuel prohibited. A solid fuel-burn- 
ing appliance or fireplace shall not connect to a chimney pas- 
sageway venting another appliance. 
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SECTION M1802 
VENT COMPONENTS 


M1802.1 Draft hoods. Draft hoods shall be located in the 
same room or space as the combustion air openings for the 
appliances. 


M1802.2 Vent dampers. Vent dampers shall comply with 
Sections M1802.2.1 and M1802.2.2. 


M1802.2.1 Manually operated. Manually operated 
dampers shall not be installed except in connectors or 
chimneys serving solid fuel-burning appliances. 


M1802.2.2 Automatically operated. Automatically oper- 
ated dampers shall conform to UL 17 and be installed in 
accordance with the terms of their /isting and label. The 
installation shall prevent firing of the burner when the 
damper is not opened to a safe position. 


M1802.3 Draft regulators. Draft regulators shall be pro- 
vided for oil-fired appliances that must be connected to a 
chimney. Draft regulators provided for solid fuel-burning 
appliances to reduce draft intensity shall be installed and set 
in accordance with the manufacturer's installation instruc- 
tions. 


M1802.3.1 Location. Where required, draft regulators 
shall be installed in the same room or enclosure as the 
appliance so that a difference in pressure will not exist 
between the air at the regulator and the combustion air 


supply. 


SECTION M1803 
CHIMNEY AND VENT CONNECTORS 


M1803.1 General. Connectors shall be used to connect fuel- 
burning appliances to a vertical chimney or vent except 
where the chimney or vent is attached directly to the appli- 
ance. 


M1803.2 Connectors for oil and solid fuel-burning appli- 
ances. Connectors for oil and solid fuel-burning appliances 
shall be constructed of factory-built chimney material, Type 
L vent material or single-wall metal pipe having resistance to 
corrosion and heat and thickness not less than that of galva- 
nized steel as specified in Table M1803.2. 


TABLE M1803.2 
THICKNESS FOR SINGLE-WALL METAL PIPE CONNECTORS 
GALVANIZED SHEET 
DIAMETER OF MINIMUM THICKNESS 
CONNECTOR (inches) 77 


C | 


Over 10 through 16 0.029 


For SI: 1 inch = 25.4 mm. 


M1803.3 Installation. Vent and chimney connectors shall be 
installed in accordance with the manufacturer's instructions 
and within the space where the appliance is located. Appli- 
ances shall be located as close as practical to the vent or 
chimney. Connectors shall be as short and straight as possible 
and installed with a slope of not less than '/, inch (6 mm) rise 
per foot of run. Connectors shall be securely supported and 
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joints shall be fastened with sheet metal screws or rivets. 
Devices that obstruct the flow of flue gases shall not be 
installed in a connector unless /isted and labeled or approved 
for such installation. 


M1803.3.1 Floor, ceiling and wall penetrations. A 
chimney connector or vent connector shall not pass 
through any floor or ceiling. A chimney connector or 
vent connector shall not pass through a wall or partition 
unless the connector is /isted and labeled for wall pass- 
through, or is routed through a device /isted and labeled 
for wall pass-through and is installed in accordance with 
the conditions of its listing and label. Connectors for oil- 
fired appliances listed and labeled for Type L vents, 
passing through walls or partitions shall be in accordance 
with the following: 


l. Type L vent material for oil appliances shall be 
installed with not less than /isted and /abeled clear- 
ances to combustible material. 


2. Single-wall metal pipe shall be guarded by a venti- 
lated metal thimble not less than 4 inches (102 mm) 
larger in diameter than the vent connector. Not less 
than 6 inches (152 mm) of clearance shall be main- 
tained between the thimble and combustibles. 


M1803.3.2 Length. The horizontal run of an uninsulated 
connector to a natural draft chimney shall not exceed 75 
percent of the height of the vertical portion of the chimney 
above the connector. The horizontal run of a /isted connec- 
tor to a natural draft chimney shall not exceed 100 percent 
of the height of the vertical portion of the chimney above 
the connector. 


M1803.3.3 Size. A connector shall not be smaller than the 
flue collar of the appliance. 


Exception: Where installed in accordance with the 
appliance manufacturer's instructions. 


M1803.3.4 Clearance. Connectors shall be installed with 
clearance to combustibles as set forth in Table M1803.3.4. 
Reduced clearances to combustible materials shall be in 
accordance with Table M1306.2 and Figure M1306.1. 


TABLE M1803.3.4 
CHIMNEY AND VENT CONNECTOR CLEARANCES 
TO COMBUSTIBLE MATERIALS* 


MINIMUM 
TYPE OF CONNECTOR CLEARANCE 
(inches) 
Single-wall metal pipe connectors: 
Oil and solid-fuel appliances 
Oil appliances listed for use with Type L vents 
3 
For SI: 1 inch = 25.4 mm. 
a. These minimum clearances apply to unlisted single-wall chimney and 
vent connectors. Reduction of required clearances is permitted as in Table 
M1306.2. 


Where listed Type L vent piping is used, the clearance shall be in 
accordance with the vent listing. 


Type L vent piping connectors: 
Oil and solid-fuel appliances 
Oil appliances listed for use with Type L vents 


= 


M1803.3.5 Access. The entire length of a connector shall 
allow access for inspection, cleaning and replacement. 
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M1803.4 Connection to fireplace Пие. Connection of appli- 
ances to chimney flues serving fireplaces shall comply with 
Sections M1803.4.1 through М1803 4.4. 


M1803.4.1 Closure and accessibility. A noncombustible 
seal shall be provided below the point of connection to 
prevent entry of room air into the flue. Means shall be pro- 
vided for access to the flue for inspection and cleaning. 


M1803.4.2 Connection to factory-built fireplace flue. A 
different appliance shall not be connected to a flue serving 
a factory-built fireplace unless the appliance is specifi- 
cally /isted for such an installation. The connection shall 
be made in compliance with the appliance manufacturer's 
instructions. 


M1803.4.3 Connection to masonry fireplace flue. A 
connector shall extend from the appliance to the flue serv- 
ing a masonry fireplace to convey the flue gases directly 
into the flue. The connector shall be provided with access 
or shall be removable for inspection and cleaning of both 
the connector and the flue. Listed direct-connection 
devices shall be installed in accordance with their /isting. 


M1803.4.4 Size of flue. The size of the fireplace flue shall 
be in accordance with Section M1805.3.1. 


SECTION M1804 
VENTS 


M1804.1 Type of vent required. Appliances shall be pro- 
vided with a /isted and labeled venting system as set forth in 
Table M1804.1. 


TABLE M1804.1 
VENT SELECTION CHART 


VENT TYPES APPLIANCE TYPES 


3 Oil-burning appliances listed and labeled for 
Type Le дысы venting with Type L vents 


Pellet fuel-burning appliances listed and 
vini olii labeled for use with pellet vents 
M1804.2 Termination. Vent termination shall comply with 
Sections M1804.2.1 through M1804.2.6. 


M1804.2.1 Through the roof. Vents passing through a 
roof shall extend through flashing and terminate in accor- 
dance with the manufacturer's installation requirements. 


M1804.2.2 Decorative shrouds. Decorative shrouds shall 
not be installed at the termination of vents except where 
the shrouds are /isted and /abeled for use with the specific 
venting system and are installed in accordance with the 
manufacturer's instructions. 


M1804.2.3 Natural draft appliances. Vents for natural 
draft appliances shall terminate not less than 5 feet (1524 
mm) above the highest connected appliance outlet, and 
natural draft gas vents serving wall furnaces shall termi- 
nate at an elevation not less than 12 feet (3658 mm) above 
the bottom of the furnace. 


M1804.2.4 Type L vent. Type L venting systems shall 
conform to UL 641 and shall terminate with a /isted and 
labeled cap in accordance with the vent manufacturer 's 
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installation instructions not less than 2 feet (610 mm) 
above the roof and not less than 2 feet (610 mm) above 
any portion of the building within 10 feet (3048 mm). 


M1804.2.5 Direct vent terminations. Vent terminals for 
direct-vent appliances shall be installed in accordance 
with the manufacturer's instructions. 


M1804.2.6 Mechanical draft systems. Mechanical draft 
systems shall comply with UL 378 and shall be installed in 
accordance with their /isting, the manufacturer's instruc- 
tions and, except for direct-vent appliances, the following 
requirements: 


1. The vent terminal shall be located not less than 3 
feet (914 mm) above a forced air inlet located within 
10 feet (3048 mm). 


2. The vent terminal shall be located not less than 4 
feet (1219 mm) below, 4 feet (1219 mm) horizon- 
tally from, or 1 foot (305 mm) above any door, win- 
dow or gravity air inlet into a dwelling. 

3. The vent termination point shall be located not 
closer than 3 feet (914 mm) to an interior corner 
formed by two walls perpendicular to each other. 

4. The bottom of the vent terminal shall be located not 
less than 12 inches (305 mm) above finished ground 
level. 

5. The vent termination shall not be mounted directly 
above or within 3 feet (914 mm) horizontally of an 
oil tank vent or gas meter. 

6. Power exhauster terminations shall be located not 
less than 10 feet (3048 mm) from /ot lines and adja- 
cent buildings. 


7. The discharge shall be directed away from the build- 
ing. 


M1804.3 Installation. Type L and pellet vents shall be 
installed in accordance with the terms of their /isting and 
label and the manufacturer's instructions. 


М1804.3.1 Size of single-appliance venting systems. Ап 
individual vent for a single appliance shall have a cross- 
sectional area equal to or greater than the area of the con- 
nector to the appliance, but not less than 7 square inches 
(4515 mm?) except where the vent is an integral part of a 
listed and labeled appliance. 


M1804.3.2 Size of multiple-appliance venting systems. 
Two or more /isted and labeled appliances connected to a 
common natural draft venting system shall comply with 
the following requirements: 


1. Appliances that are connected to common venting 
systems shall be located on the same floor of the 
dwelling. 

Exception: Engineered systems. 


2. Inlets to common venting systems shall be offset 
such that no portion of an inlet is opposite another 
inlet. 

3. Connectors serving appliances operating under nat- 
ural draft shall not be connected into any portion of 
a mechanical draft system operating under positive 
pressure. 
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4. Unless /isted and labeled for such connection, solid 
fuel-burning appliances shall not be connected to a 
vent serving appliances burning other fuels. 


5. When two or more vent connectors enter a common 
vent, the smaller connector shall enter at the highest 
level consistent with the available headroom and 
clearance to combustible material. 


6. Automatically controlled gas appliances connected 
to a chimney that also serves equipment-burning lig- 
uid fuel shall be equipped with an automatic pilot. A 
gas appliance vent connector and a chimney con- 
nector from an appliance burning liquid fuel may be 
connected into the same chimney through separate 
openings, provided that the gas appliance is vented 
above the liquid-fuel-burning appliance, or both 
may be connected through a single opening if joined 
by a suitable fitting located at the chimney. 


M1804.3.2.1 Multiple appliance venting. Existing 
lined masonry chimneys and unlined chimneys with not 
more than one side exposed to the outside may be used 
to common vent oil and gas appliances equipped with 
draft hoods, provided: 


1. An approved liner shall be installed in an existing 
unlined masonry chimney when deemed neces- 
sary by the building official considering local 
problems of vent gas condensate. 


2. The effective cross-sectional area is not more than 
four times the cross-sectional area of the vent and 
chimney connectors entering the chimney. 


3. The effective area of the chimney when con- 
nected to more than one appliance shall not be 
less than the area of the largest vent or chimney 
connector plus 50 percent of the area of the addi- 
tional vent or chimney connectors. 


4. Automatically controlled gas appliances con- 
nected to a chimney that also serves equipment 
burning liquid fuel shall be equipped with an 
automatic pilot. A gas appliance vent connector 
and a chimney connector from an appliance 
burning liquid fuel may be connected into the 
same chimney through separate openings, pro- 
vided that the gas appliance is vented above the 
liquid-fuel-burning appliance, or both may be 
connected through a single opening if joined by a 
suitable fitting located at the chimney. 


5. The chimney passageway shall comply with Sec- 
tion M1801.3.2. 


6. The vent or chimney connector shall enter the 
chimney at least 6 inches (153 mm) from the bot- 
tom of the chimney. The chimney shall be pro- 
vided with a cleanout. If the 6-inch (153 mm) 
clearance is not available, a cleanout shall be pro- 
vided by installing a capped tee in the vent con- 
nector next to the chimney. 


Unlined chimneys with more than one side exposed 
to the outside shall be lined with an approved liner 
unless otherwise approved by the building official. 


When inspection reveals that an existing chimney is 
not safe for the intended application, it shall be rebuilt 
to conform to chimney standards in Chapter 10 or 
replaced with an approved factory-built chimney. 


M1804.4 Door swing. Appliance and equipment vent termi- 
nals shall be located such that doors cannot swing within 12 
inches (305 mm) horizontally of the vent terminals. Door 
stops or closers shall not be installed to obtain this clearance. 


SECTION M1805 
MASONRY AND FACTORY-BUILT CHIMNEYS 


M1805.1 General. Masonry and factory-built chimneys shall 
be built and installed in accordance with Sections R1003 and 
R1005, respectively. Flue lining for masonry chimneys shall 
comply with Section R1003.11. 


M1805.2 Masonry chimney connection. A chimney con- 
nector shall enter a masonry chimney not less than 6 inches 
(152 mm) above the bottom of the chimney. Where it is not 
possible to locate the connector entry not less than 6 inches 
(152 mm) above the bottom of the chimney flue, a cleanout 
shall be provided by installing a capped tee in the connector 
next to the chimney. A connector entering a masonry chim- 
ney shall extend through, but not beyond, the wall and shall 
be flush with the inner face of the liner. Connectors, or thim- 
bles v'here used, shall be firmly cemented into the masonry. 


M1805.3 Size of chimney flues. The effective area of a natu- 
ral draft chimney flue for one appliance shall be not less than 
the area of the connector to the appliance. The area of chim- 
ney flues connected to more than one appliance shall be not 
less than the area of the largest connector plus 50 percent of 
the areas of additional chimney connectors. 


Exception: Chimney flues serving oil-fired appliances 
sized in accordance with NFPA 31. 


М1805.3.1 Size of chimney flue for solid-fuel appliance. 
Except where otherwise specified in the manufacturer 's 
installation instructions, the cross-sectional area of a flue 
connected to a solid fuel-burning appliance shall be not 
less than the area of the flue collar or connector, and not 
larger than three times the area of the flue collar. 
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CHAPTER 19 
SPECIAL APPLIANCES, EQUIPMENT AND SYSTEMS 


SECTION M1901 
RANGES AND OVENS 


M1901.1 Clearances. Freestanding or built-in ranges shall 
have a vertical clearance above the cooking top of not less 
than 30 inches (762 mm) to unprotected combustible material. 
Reduced clearances are permitted in accordance with the /ist- 
ing and labeling of the range hoods or ovens with integral 
exhaust. 


M1901.2 Cooking appliances. Cooking appliances shall be 
listed and labeled for household use and shall be installed in 
accordance with the manufacturer's instructions. The installa- 
tion shall not interfere with combustion air or access for oper- 
ation and servicing. Electric cooking appliances shall comply 
with UL 1026 or UL 858. Solid-fuel-fired fireplace stoves 
shall comply with UL 737. Microwave ovens shall comply 
with UL 923. 


SECTION M1902 
SAUNA HEATERS 


M1902.1 Locations and protection. Sauna heaters shall be 
protected from accidental contact by persons with a guard of 
material having a low thermal conductivity, such as wood. 
The guard shall not have a substantial effect on the transfer of 
heat from the heater to the room. 


M1902.2 Installation. Sauna heaters shall be installed in 
accordance with the manufacturer's instructions. Sauna heat- 
ers shall comply with UL 875. 


M1902.3 Combustion air. Combustion air and venting for a 
nondirect vent-type heater shall be provided in accordance 
with Chapters 17 and 18, respectively. 


M1902.4 Controls. Sauna heaters shall be equipped with a 
thermostat that will limit room temperature to not greater 
than 194?F (90°С). Where the thermostat is not an integral 
part of the heater, the heat-sensing element shall be located 
within 6 inches (152 mm) of the ceiling. 


SECTION M1903 
ENGINE AND GAS TURBINE-POWERED 
EQUIPMENT 


M1903.1 Powered equipment. Permanently installed equip- 
ment powered by internal combustion engines and turbines 
shall be listed and labeled and shall be installed in accordance 
with the manufacturer's installation instructions. 


SECTION M1904 
SMALL CERAMIC KILNS 
M1904.1 General. The provisions of this section apply to 


unlisted kilns used for ceramics that have a maximum interior 
volume of 20 cubic feet (0.57 m?). 
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M1904.2 Fuel-gas controls. Standing pilots shall not be used 
with gas-fired kilns. 


M1904.3 Electric equipment. АП electric equipment used as 
part of, or in connection with, the installation of a kiln shall 
be in accordance with the Electrical Code. 


M1904.4 Installation inside building. In addition to other 
requirements specified in this section, interior installation 
shall meet the requirements of Sections M1904.4.1 through 
M1904.4.5. 


M1904.4.1 Kiln clearance. The sides and tops of kilns 
shall be located a minimum of 18 inches (457 mm) from 
any noncombustible wall surface and 3 feet (914 mm) 
from any combustible wall surface. Kilns shall be installed 
on noncombustible flooring consisting of at least 2 inches 
(51 mm) of solid masonry or concrete extending at least 
12 inches (305 mm) beyond the base or supporting mem- 
bers of the kiln. 


Exception: These clearances may be reduced, provided 
the kiln is installed in accordance with its /isting or to 
acceptable conclusions of testing reports submitted to 
the building official. In no case shall the clearance on 
the gas or electrical control side of a kiln be reduced to 
less than 30 inches (762 mm). 


M1904.4.2 Hoods. A canopy-type hood shall be installed 
directly above each kiln. The face-opening area of the 
hood shall be equal to or greater than the top horizontal 
surface area of the kiln. The hood shall be constructed of 
not less than 0.024-inch (0.61 mm) (No. 24 US gage) gal- 
vanized steel or equivalent and be supported at a height of 
between 12 inches (305 mm) and 30 inches (762 mm) 
above the kiln by noncombustible supports. 


Exception: Electric kilns installed with listed exhaust 
blowers may be used when marked as being suitable for 
the kiln and installed in accordance with the manufac- 
turer's instructions. 


M1904.4.3 Gravity ventilation ducts. Each hood shall be 
connected to a gravity ventilation duct extending in a ver- 
tical direction to outside the building. This duct shall be of 
the same construction as the hood and shall have a mini- 
mum cross-sectional area of not less than one-fifteenth of 
the face-opening area of the hood. The duct shall terminate 
a minimum of 12 inches (305 mm) above any portion of a 
building within 4 feet (1219 mm) and terminate not less 
than 4 feet (1219 mm) from any openable windows or 
other openings into the building or adjacent property line. 
The duct opening to the outside shall be shielded, without 
reduction of duct area, to prevent entrance of rain into the 
duct. The duct shall be supported at each section by non- 
combustible supports. 


M1904.4.4 Makeup air. Provisions shall be made for air 
to enter the room in which a kiln is installed at a rate at 
least equal to the air being removed through the kiln hood. 
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duct serving a fuel-burning kiln shall have a clearance 
from combustible construction of at least 18 inches 
(457 mm). 


This clearance may be reduced in accordance with Fig- 
ure M1306.1 and Table M1306.2. 


M1904.5 Exterior installation. Kilns shall be installed with 
minimum clearances as specified in Section М1904.4.1. 
Wherever a kiln is located under a roofed area and is partially 
enclosed by more than two vertical wall surfaces, a hood and 
gravity ventilation duct shall be installed to comply with Sec- 


M1904.4.5 Hood and duct clearances. Every hood and 
tions М1904.4.2, M1904.4.3 and М1904.4.5. 


|| SECTION M1905 
STATIONARY FUEL CELL POWER PLANTS 
| | M1905.1 General. Stationary fuel cell power plants having a 
power output not exceeding 1,000 kW shall comply with 
ANSI/CSA America FC 1 and shall be installed in accor- 
dance with the manufacturer's instructions and NFPA 853. 


|| SECTION М1906 
GASEOUS HYDROGEN SYSTEMS 
| 


M1906.1 Installation. Gaseous hydrogen systems shall be 
| | the Mechanical Code and the Building Code. 


installed in accordance with the applicable requirements of 
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CHAPTER 20 
BOILERS AND WATER HEATERS 


Note: Boilers, pressure vessels and associated pressure piping are 
regulated by the Oregon Boiler and Pressure Vessel Specialty 
Code and expressly administered and enforced by the State of 
Oregon Building Codes Division. Any boiler or pressure vessel 
separated from the potable water system by an approved back- 
flow prevention device shall have an installation permit and 


inspection and be approved with a permit to operate by the Ore- 
gon Building Codes Division Boiler and Pressure Vessel Pro- 
gram. Such installations in single-family dwellings shall be 
exempt from subsequent inspections required by ORS 480.560. 
See ORS 480.525(2)(c). 


SECTION M2001 
BOILERS 


M2001.1 Installation. In addition to the requirements of this 
code, the installation of boilers shall conform to the manufac- 
turer's instructions. The manufacturer's rating data, the name- 
plate and operating instructions of a permanent type shall be 
attached to the boiler. Boilers shall have their controls set, 
adjusted and tested by the installer. A complete control dia- 
gram together with complete boiler operating instructions 
shall be furnished by the installer. Solid and liquid fuel-burn- 
ing boilers shall be provided with combustion air as required 
by Chapter 17. 


M2001.1.1 Standards. Packaged oil-fired boilers shall 
be listed and labeled in accordance with UL 726. Pack- 
aged electric boilers shall be /isted and labeled in accor- 
dance with UL 834. Solid fuel-fired boilers shall be /isted 
and /abeled in accordance with UL 2523. Boilers shall be 
designed, constructed and certified in accordance with 
the Boiler Code. Controls and safety devices for boilers 
with fuel input ratings of 12,500,000 Btu/hr (3663 kW) 
or less shall meet the requirements of the Boiler Code. 
Gas-fired boilers shall conform to the requirements listed 
in Chapter 24. 


M2001.2 Clearance. Boilers shall be installed in accordance 
with their /isting and label. 


M2001.3 Valves. Every boiler or modular boiler shall have a 
shutoff valve in the supply and return piping. For multiple 
boiler or multiple modular boiler installations, each boiler or 
modular boiler shall have individual shutoff valves in the 
supply and return piping. 
Exception: Shutoff valves are not required in a system 
having a single low-pressure steam boiler. 


M2001.4 Flood-resistant installation. In flood hazard areas 
determined by the flood plain administrator, water heaters 
and their control systems shall be located or installed in 
accordance with Section R322.1.6. 
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SECTION M2002 
OPERATING AND SAFETY CONTROLS 


M2002.1 Safety controls. Electrical and mechanical operat- 
ing and safety controls for boilers shall be /isted and /abeled. 


M2002.2 Hot water boiler gauges. Every hot water boiler 
shall have a pressure gauge and a temperature gauge, or com- 
bination pressure and temperature gauge. The gauges shall 
indicate the temperature and pressure within the normal range 
of the system's operation. 


M2002.3 Steam boiler gauges. Every steam boiler shall 
have a water-gauge glass and a pressure gauge. The pressure 
gauge shall indicate the pressure within the normal range of 
the system's operation. The gauge glass shall be installed so 
that the midpoint is at the normal water level. 


M2002.4 Pressure relief valve. Boilers shall be equipped 
with pressure relief valves with minimum rated capacities for 
the equipment served. Pressure relief valves shall be set at the 
maximum rating of the boiler. Discharge shall be piped to 
drains by gravity to within 18 inches (457 mm) of the floor or 
to an open receptor. 


M2002.5 Boiler low-water cutoff. Steam and hot water boil- 
ers shall be protected with a low-water cutoff control. 


Exception: A low-water cutoff is not required for coil- 
type and water-tube-type boilers that require forced circu- 
lation of water through the boiler and that are protected 
with a flow-sensing control. 


M2002.6 Operation. Low-water cutoff controls and flow- 
sensing controls required by Section M2002.5 shall automati- 
cally stop the combustion operation of the appliance when the 
water level drops below the lowest safe water level as estab- 
lished by the manufacturer or when the water circulation flow 
is less than that required for safe operation of the appliance, 
respectively. 


SECTION M2003 
EXPANSION TANKS 


M2003.1 General. Hot water boilers shall be provided with 
expansion tanks. Nonpressurized expansion tanks shall be 
securely fastened to the structure or boiler and supported to 
carry twice the weight of the tank filled with water. Provi- 
sions shall be made for draining nonpressurized tanks without 
emptying the system. 


M2003.1.1 Pressurized expansion tanks. Pressurized 
expansion tanks shall be consistent with the volume and 
capacity of the system. Tanks shall be capable of with- 
standing a hydrostatic test pressure of two and one-half 
times the allowable working pressure of the system. 
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M2003.2 Minimum capacity. The minimum capacity of 
expansion tanks shall be determined from Table M2003.2. 
TABLE M2003.2 


EXPANSION TANK MINIMUM CAPACITY* 
FOR FORCED HOT-WATER SYSTEMS 


SYSTEM VOLUME’ PRESSURIZED 
DIAPHRAGM TYPE 


(gallons) 
10 1.0 


For SI: 1 gallon = 3.785 L, 1 pound per square inch gauge = 6.895 kPa, 
°С = [(?F)-32]/1.8. 
а. Based on average water temperature of 195°F, fill pressure of 12 psig and 
an operating pressure of not greater than 30 psig. 
b. System volume includes volume of water in boiler, convectors and piping, 
not including the expansion tank. 


SECTION M2004 
WATER HEATERS USED FOR SPACE HEATING 


M2004.1 General. Water heaters used to supply both potable 
hot water and hot water for space heating shall be installed in 
accordance with this chapter, Chapter 24, Chapter 28 and the 
manufacturer's instructions. 


SECTION M2005 
WATER HEATERS 


M2005.1 General. Water heaters shall be installed in accor- 
dance with the manufacturer's instructions, the Plumbing 
Code and the applicable requirements of this code. Water 
heaters installed in an attic shall comply with the require- 
ments of Section M1305.1.2. Gas-fired water heaters shall 
comply with the requirements in Chapter 24. Domestic elec- 
tric water heaters shall comply with UL 174. Oiled-fired 
water heaters shall comply with UL 732. Solar thermal water 
heating systems shall comply with Chapter 23 and SRCC 
300. Solid fuel-fired water heaters shall comply with UL 
2523. 


M2005.2 Prohibited locations. Fuel-fired water heaters shall 
not be installed in a room used as a storage closet. Water 
heaters located in a bedroom or bathroom shall be installed in 
a sealed enclosure so that combustion air will not be taken 
from the living space. Installation of direct-vent water heaters 
within an enclosure is not required. 
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M2005.2.1 Water heater access. Access to water heaters 
that are located in an attic or underfloor crawl space is per- 
mitted to be through a closet located in a sleeping room or 
bathroom where ventilation of those spaces is in accor- 
dance with this code. 


M2005.3 Electric water heaters. Electric water heaters shall 
be installed in accordance with the applicable provisions of 
the Electrical Code. 


M2005.4 Supplemental water-heating devices. Potable 
water-heating devices that use refrigerant-to-water heat 
exchangers shall be approved and installed in accordance 
with the manufacturer’s instructions. 


SECTION M2006 
POOL HEATERS 


M2006.1 General. Pool and spa heaters shall be installed in 
accordance with the manufacturer's installation instructions. 
Oil-fired pool heaters shall comply with UL 726. Electric 
pool and spa heaters shall comply with UL 1261. Pool and 
spa heat pump water heaters shall comply with UL 1995 or 
CSA C22.2 No. 236. 


Exception: Portable residential spas and portable residen- 
tial exercise spas. 


M2006.2 Clearances. The clearances shall not interfere with 
combustion air, draft hood or flue terminal relief, or accessi- 
bility for servicing. 


M2006.3 Bypass valves. Where an integral bypass system is 
not provided as a part of the pool heater, a bypass line and 
valve shall be installed between the inlet and outlet piping for 
use in adjusting the flow of water through the heater. 
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СНАРТЕВ 21 
HYDRONIC PIPING 


SECTION M2101 
HYDRONIC PIPING SYSTEMS INSTALLATION 


M2101.1 General. Hydronic piping shall conform to Table 
M2101.1. Approved piping, valves, fittings and connections 
shall be installed in accordance with the manufacturer's 
instructions. Pipe and fittings shall be rated for use at the 
operating temperature and pressure of the hydronic system. 
Used pipe, fittings, valves or other materials shall be free of 
foreign materials. 


M2101.2 System drain down. Hydronic piping systems 
shall be installed to permit draining of the system. Where the 
system drains to the plumbing drainage system, the installa- 
tion shall conform to the requirements of the Plumbing Code. 


Exception: The buried portions of systems embedded 
underground or under floors. 


M2101.3 Protection of potable water. The potable water 
system shall be protected from backflow in accordance with 
the provisions listed in the Plumbing Code. 


M2101.4 Pipe penetrations. Openings through concrete or 
masonry building elements shall be sleeved. 


M2101.5 Contact with building material. A hydronic pip- 
ing system shall not be in direct contact with any building 
material that causes the piping material to degrade or corrode. 


M2101.6 Drilling and notching. Wood-framed structural 
members shall be drilled, notched or altered in accordance 
with the provisions of Sections R502.8, R602.6, R602.6.1 
and R802.7. Holes in load-bearing members of cold-formed 
steel light-frame construction shall be permitted only in 
accordance with Sections R505.2.6, R603.2.6 and R804.2.6. 
In accordance with the provisions of Sections R505.3.5, 
R603.3.4 and R804.3.3, cutting and notching of flanges and 
lips of load-bearing members of cold-formed steel light- 
frame construction shall not be permitted. Structural insulated 
panels (SIPs) shall be drilled and notched or altered in accor- 
dance with the provisions of Section R610.7. 


M2101.7 Prohibited tee applications. Fluid in the supply 
side of a hydronic system shall not enter a tee fitting through 
the branch opening. 


M2101.8 Expansion, contraction and settlement. Piping 
shall be installed so that piping, connections and equipment 
shall not be subjected to excessive strains or stresses. Provi- 
sions shall be made to compensate for expansion, contraction, 
shrinkage and structural settlement. 


М2101.9 Piping support. Hangers and supports shall be of 
material of sufficient strength to support the piping, and shall 
be fabricated from materials compatible with the piping 
material. Piping shall be supported at intervals not exceeding 
the spacing specified in Table M1309.4. 
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M2101.10 Tests. Hydronic piping systems shall be tested 
hydrostatically at a pressure of one and one-half times the 
maximum system design pressure, but not less than 100 
pounds per square inch (689 kPa). The duration of each test 
shall be not less than 15 minutes. 


Exception: For PEX piping systems, testing with a com- 
pressed gas shall be an alternative to hydrostatic testing 
where compressed air or other gas pressure testing is spe- 
cifically authorized by all of the manufacturers' instruc- 
tions for the PEX pipe and fittings products installed at the 
time the system is being tested, and compressed air or 
other gas testing is not otherwise prohibited by applicable 
codes, laws, or regulations outside of this code. 


SECTION M2102 
BASEBOARD CONVECTORS 


M2102.1 General. Baseboard convectors shall be installed in 
accordance with the manufacturer's instructions. Convectors 
shall be supported independently of the hydronic piping. 


SECTION M2103 
FLOOR HEATING SYSTEMS 


M2103.1 Piping materials. Piping for embedment in concrete 
or gypsum materials shall be standard-weight steel pipe, cop- 
per and copper-alloy pipe and tubing, cross-linked polyeth- 
ylene/aluminum/cross-linked polyethylene (PEX-AL-PEX) 
pressure pipe, chlorinated polyvinyl chloride (CPVC), polybu- 
tylene, cross-linked polyethylene (PEX) tubing, polyethylene 
of raised temperature (PE-RT) or polypropylene (PP) with a 
rating of not less than 100 psi at 180?F (690 kPa at 82?C). 


M2103.2 Thermal barrier required. Radiant floor heating 
systems shall have a thermal barrier in accordance with Sec- 
tions M2103.2.1 and M2103.2.2. Insulation R-values for slab- 
on-grade and suspended floor installations shall be in accor- 
dance with Chapter 11. 


Exception: Insulation shall not be required in engineered 
systems where it can be demonstrated that the insulation 
will decrease the efficiency or have a negative effect on 
the installation. 


M2103.2.1 Thermal break required. A thermal break 
consisting of asphalt expansion joint materials or similar 
insulating materials shall be provided at a point where a 
heated slab meets a foundation wall or other conductive 
slab. 


M2103.2.2 Thermal barrier material marking. Insulat- 
ing materials used in thermal barriers shall be installed so 
that the manufacturer's R-value mark is readily observable 
upon inspection. 
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TABLE М2101.1 
HYDRONIC PIPING AND FITTING MATERIALS 


ASTM D1527 
Acrylonitrile butadiene styrene ASTM F2806 


(ABS) plastic pipe ASTM F2969 
Chlorinated poly (vinyl chloride) Solvent cement joints, compression joints 
(CPVC) pipe and tubing Le? ASIM URNA and threaded adapters 
C d ан 1 ASTM 842, B43, |Brazed, soldered and mechanical fittings 
yes pipe B302 threaded, welded and flanged 


ASME 816.51, 
Copper and copper-alloy tubing ASTM B75, Brazed, soldered, press-connected and 


(Type K, L or M) B88, B135, B251, |flared mechanical fittings 
B306 


Solvent cement joints 


Joints embedded in con- 
crete shall be brazed 


Cross-linked polyethylene/ 
aluminum/cross-linked 
polyethylene (PEX-AL-PEX) 


pressure pipe 
ASTM Е2159  |fittings 


PEX fittings 
ASTM F2735 


Polybutylene (PB) pipe and tubing ASTM D3309  |Heat-fusion, crimp/insert and compression ERIT shall be 
Polyethylene/aluminum/polyethylene ASTM F1282 š See 
(PE-AL-PE) pressure pipe et CSA B 137.9 ерни 
Polypropylene (РР) ІЅО 15874 Heat-fusion joints, mechanical fittings, 
УРГОРУ ASTM F2389  |threaded adapters, compression joints 


ASTM F2623 


ASTM F2769, 
CSA B137.18 


| ASTM D3261 
ASTM F1807 


Raised temperature polyethylene jr Зоре Copper crimp/insert fitting, stainless steel 


(PE-RT) fittings ASTM F2735 clamp, insert fittings 


ASTM F2769 
| CSA B137.18 


ASTM F1281 ог 
127 CAN/ CSA Mechanical, crimp/insert 
B137.10 


Install in accordance with 
manufacturer's instructions 


ASTM F877 
ASTM F1807 
ASTM F1960 
ASTM F2098 


Copper crimp/insert fittings, cold expan- 


sion fittings, stainless steel clamp, insert пони есконінке with 


manufacturer's instructions 


Raised temperature polyethylene 
(PE-RT) 


Copper crimp/insert fitting, stainless steel 
clamp, insert fittings 


Joints in concrete shall be 
ASTM А53 Brazed, welded, threaded, flanged and welded. Galvanized pipe 
ASTM A106 [mechanical fittings shall not be welded or 
brazed. 


Steel tubing KY ASTM A254 Mechanical fittings, welded ИРУ) 


For SI: °С = [(°F)-32]/1.8. 
а. Use code: 
1. Above ground. 
2. Embedded in radiant systems. 
3. Temperatures below 180°F only. 
4. Low temperature (below 130°Е) applications only. 
5. Temperatures below 160?F only. 
b. Standards as listed in Chapter 44. 
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M2103.3 Piping joints. Copper and copper-alloy systems 
shall be soldered, brazed, or press connected. Soldering shall 
be in accordance with ASTM B828. Fluxes for soldering 
shall be in accordance with ASTM B813. Brazing fluxes shall 
be in accordance with AWS A5.31. Press-connect joints shall 
be in accordance with ASME B16.51. Piping joints that are 
embedded shall be installed in accordance with the following 
requirements: 


1. Steel pipe joints shall be welded. 


2. Copper tubing shall be joined by brazing complying 
with the Plumbing Code. 


3. Polybutylene pipe and tubing joints shall be installed 
with socket-type heat-fused polybutylene fittings. 


4. CPVC tubing shall be joined using solvent cement 
joints. 

5. Polypropylene pipe and tubing joints shall be installed 
with socket-type heat-fused polypropylene fittings. 


6. Cross-linked polyethylene (PEX) tubing shall be joined 
using cold expansion, insert or compression fittings. 


7. Raised temperature polyethylene (PE-RT) tubing shall 
be joined using insert or compression fittings. 


M2103.4 Testing. Piping or tubing to be embedded shall be 
tested by applying a hydrostatic pressure of not less than 100 
psi (690 kPa). The pressure shall be maintained for 30 minutes, 
during which the joints shall be visually inspected for leaks. 


M2103.5 Pressurizing during installation. Piping to be 
embedded in concrete shall be pressure tested prior to pour- 
ing concrete in accordance with Section M2103.3. During 
pouring, the piping shall be maintained at the proposed oper- 
ating pressure. 


SECTION M2104 
LOW TEMPERATURE PIPING 
M2104.1 Piping materials. Low temperature piping for 


embedment in concrete or gypsum materials shall be as indi- 
cated in Table M2101.1. 


M2104.2 Piping joints. Piping joints that are embedded, 
other than those in Section M2103.3, shall comply with the 
following requirements: 

1. Cross-linked polyethylene (PEX) tubing shall be 
installed in accordance with the manufacturer's instruc- 
tions. 

2. Polyethylene tubing shall be installed with heat-fusion 
joints. 

3. Polypropylene (PP) tubing shall be installed in accor- 
dance with the manufacturer's instructions. 

4. Raised temperature polyethylene (PE-RT) shall be 
installed in accordance with the manufacturer's instruc- 
tions. 

M2104.3 Raised temperature polyethylene (PE-RT) plas- 
tic tubing. Joints between raised temperature polyethylene 
tubing and fittings shall conform to Sections M2104.3.1 
through M2104.3.3. Mechanical joints shall be installed in 
accordance with the manufacturer's instructions. 
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M2104.3.1 Compression-type fittings. Where compres- 
sion-type fittings include inserts and ferrules or O-rings, 
the fittings shall be installed without omitting such inserts 
and ferrules or O-rings. 


M2104.3.2 PE-RT-to-metal connections. Solder joints in 
a metal pipe shall not occur within 18 inches (457 mm) of 
a transition from such metal pipe to PE-RT pipe. 


M2104.3.3 PE-RT insert fittings. PE-RT insert fittings 
shall be installed in accordance with the manufacturer's 
instructions. 


М2104.4 Polyethylene/aluminum/polyethylene (PE-AL- 
PE) pressure pipe. Joints between polyethylene/aluminum/ 
polyethylene pressure pipe and fittings shall conform to Sec- 
tions M2104.4.1 and M2104.4.2. Mechanical joints shall be 
installed in accordance with the manufacturer’s instructions. 


M2104.4.1 Compression-type fittings. Where compres- 
sion-type fittings include inserts and ferrules or O-rings, 
the fittings shall be installed without omitting such inserts 
and ferrules or O-rings. 


М2104.4.2 PE-AL-PE-to-metal connections. Solder 
joints in a metal pipe shall not occur within 18 inches (457 
mm) of a transition from such metal pipe to PE-AL-PE 


pipe. 


SECTION M2105 
GROUND-SOURCE HEAT-PUMP 
SYSTEM LOOP PIPING 


M2105.1 Plastic ground-source heat-pump loop piping. 
Plastic piping and tubing material used in water-based 
ground-source heat-pump ground-loop systems shall conform 
to the standards specified in this section. 


M2105.2 Used materials. Reused pipe, fittings, valves, and 
other materials shall not be used in ground-source heat-pump 
loop systems. 


M2105.3 Material rating. Pipe and tubing shall be rated for 
the operating temperature and pressure of the ground-source 
heat-pump loop system. Fittings shall be suitable for the pres- 
sure applications and recommended by the manufacturer for 
installation with the pipe and tubing material installed. Where 
used underground, materials shall be suitable for burial. 


M2105.4 Piping and tubing materials standards. Ground- 
source heat-pump ground-loop pipe and tubing shall conform 
to the standards listed in Table M2105.4. 


M2105.5 Fittings. Ground-source heat-pump pipe fittings 
shall be approved for installation with the piping materials to 
be installed, shall conform to the standards listed in Table 
М2105.5 and, where installed underground, shall be suitable 
for burial. 


M2105.6 Joints and connections. Joints and connections 
shall be of an approved type. Joints and connections shall be 
tight for the pressure of the ground-source loop system. Joints 
used underground shall be approved for such applications. 


M2105.6.1 Joints between different piping materials. 
Joints between different piping materials shall be made 
with approved transition fittings. 
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M2105.7 Preparation of pipe ends. Pipe shall be cut square, 
reamed, and shall be free of burrs and obstructions. CPVC, 
PE and PVC pipe shall be chamfered. Pipe ends shall have 
full-bore openings and shall not be undercut. 


M2105.8 Joint preparation and installation. Where required 
by Sections M2105.9 through M2105.11, the preparation and 
installation of mechanical and thermoplastic-welded joints 
shall comply with Sections M2105.8.1 and M2105.8.2. 


M2105.8.1 Mechanical joints. Mechanical joints shall be 
installed in accordance with the manufacturer's instruc- 
tions. 


M2105.8.2 Thermoplastic-welded joints. Joint surfaces 
for thermoplastic-welded joints shall be cleaned by an 
approved procedure. Joints shall be welded in accordance 
with the manufacturer's instructions. 


M2105.9 CPVC plastic pipe. Joints between CPVC plastic 
pipe or fittings shall be solvent-cemented in accordance with 
the Plumbing Code. Threaded joints between fittings and 
CPVC plastic pipe shall be in accordance with Section 
М2105.9.1. 


M2105.9.1 Threaded joints. Threads shall conform to 
ASME B1.20.1. The pipe shall be Schedule 80 or heavier 
plastic pipe and shall be threaded with dies specifically 
designed for plastic pipe. Thread lubricant, pipe-joint com- 


pound or tape shall be applied on the male threads only and 
shall be approved for application on the piping material. 


М2105.10 Cross-linked polyethylene (PEX) plastic tubing. 
Joints between cross-linked polyethylene plastic tubing and fit- 
tings shall comply with Sections M2105.10.1 and M2105.10.2. 
Mechanical joints shall comply with Section M2105.8.1. 


M2105.10.1 Compression-type fittings. Where compres- 
sion-type fittings include inserts and ferrules or O-rings, 
the fittings shall be installed without omitting the inserts 
and ferrules or O-rings. 


М2105.10.2 Plastic-to-metal connections. Solder joints 
in a metal pipe shall not occur within 18 inches (457 mm) 
of a transition from such metal pipe to plastic pipe or tub- 
ing. 
M2105.11 Polyethylene plastic pipe and tubing. Joints 
between polyethylene plastic pipe and tubing or fittings for 
ground-source heat-pump loop systems shall be heat-fusion 
joints complying with Section M2105.11.1, electrofusion 
joints complying with Section M2105.11.2, or stab-type 
insertion joints complying with Section M2105.11.3. 


M2105.11.1 Heat-fusion joints. Joints shall be of the 
socket-fusion, saddle-fusion or butt-fusion type, and 
joined in accordance with ASTM D2657. Joint surfaces 
shall be clean and free from moisture. Joint surfaces shall 


— 


TABLE M2105.4 
GROUND-SOURCE LOOP PIPE 
e 


TABLE M2105.5 
GROUND-SOURCE LOOP PIPE FITTINGS 


PIPE MATERIAL STANDARD 


Chlorinated polyvinyl chloride (CPVC) рови T ee , 2. ; ASTM F438; ASTM F439; 
ASTM F877; ASTM F1807; ASTM F1960; ASTM F2080; 
Cross-linked polyethylene (PEX) ASTM Е2159; ASTM F2434; CSA B137.5 


ASTM D2683; ASTM D3261; 
High-density polyethylene (HDPE) ASTM F1055; CSA B137.1; CSA C448; NSF 358-1 


Raised temperature polyethylene (PE-RT) 


Polyethylene/aluminum/polyethylene (PE-AL-PE) ASTM F1282; ASTM F2434; CSA B137.9 
Polypropylene (PP-R) ASTM F2389; CSA B137.11; NSF 358-2 


: ; ASTM 02464; D с ; AST А 
Polyvinyl chloride (РУС) C A Vp ASTM D2467; ASTM F1970 


ASTM D2683; ASTM D3261; ASTM F1055; ASTM F1807; 
ASTM F2098; ASTM F2159; ASTM F2735; 
ASTM F2769; CSA B137.1; CSA B137.18 


Raised temperature polyethylene (PE-RT) 
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be heated to melt temperatures and joined. The joint shall 
remain undisturbed until cool. Fittings shall be manufac- 
tured in accordance with ASTM D2683 or ASTM D3261. 


M2105.11.2 Electrofusion joints. Joints shall be of the 
electrofusion type. Joint surfaces shall be clean and free 
from moisture, and scoured to expose virgin resin. Joint 
surfaces shall be heated to melt temperatures for the period 
of time specified by the manufacturer. The joint shall 
remain undisturbed until cool. Fittings shall be manufac- 
tured in accordance with ASTM F1055. 


М2105.11.3 Stab-type insert fittings. Joint surfaces shall 
be clean and free from moisture. Pipe ends shall be cham- 
fered and inserted into the fittings to full depth. Fittings 
shall be manufactured in accordance with ASTM F1924. 


M2105.12 Polypropylene (PP) plastic. Joints between PP 
plastic pipe and fittings shall comply with Sections 
M2105.12.1 and М2105.12.2. 


M2105.12.1 Heat-fusion joints. Heat-fusion joints for 
polypropylene (PP) pipe and tubing joints shall be 
installed with socket-type heat-fused polypropylene fit- 
tings, electrofusion polypropylene fittings or by butt 
fusion. Joint surfaces shall be clean and free from mois- 
ture. The joint shall remain undisturbed until cool. Joints 
shall be made in accordance with ASTM F2389. 


M2105.12.2 Mechanical and compression sleeve joints. 
Mechanical and compression sleeve joints shall be installed 
in accordance with the manufacturer's instructions. 


M2105.13 Raised temperature polyethylene (PE-RT) 
plastic tubing. Joints between raised temperature polyeth- 
ylene tubing and fittings shall comply with Sections 

| M2105.13.1 through M2105.13.4. Mechanical joints shall 
comply with Section M2105.8.1. 


М2105.13.1 Compression-type fittings. Where compres- 
sion-type fittings include inserts and ferrules or O-rings, 
the fittings shall be installed without omitting the inserts 
and ferrules or O-rings. 


M2105.13.2 PE-RT-to-metal connections. Solder joints 
in a metal pipe shall not occur within 18 inches (457 mm) 
of a transition from such metal pipe to PE-RT pipe or tub- 
ing. 

M2105.13.3 Heat-fusion joints. Heat-fusion joints shall 
be of the socket-fusion, saddle-fusion or butt-fusion type, 
and shall be joined in accordance with ASTM D2657. 
Joint surfaces shall be clean and free from moisture. Joint 
surfaces shall be heated to melt temperatures and joined. 
The joint shall remain undisturbed until cool. Fittings shall 
be manufactured in accordance with ASTM D2683 or 
ASTM D3261. 


M2105.13.4 Electrofusion joints. Joints shall be of the 
electrofusion type. Joint surfaces shall be clean and free 
from moisture and scoured to expose virgin resin. Joint 
surfaces shall be heated to melt temperatures for the period 
of time specified by the manufacturer and joined. The joint 
shall remain undisturbed until cool. Fittings shall be man- 
ufactured in accordance with ASTM F1055. 
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M2105.14 PVC plastic pipe. Joints between PVC plastic 
pipe or fittings shall be solvent-cemented in accordance with 
the Plumbing Code. Threaded joints between fittings and 
PVC plastic pipe shall be in accordance with Section 
М2105.9.1. 


М2105.15 Shutoff valves. Shutoff valves shall be installed іп 
ground-source loop piping systems in the locations indicated 
in Sections M2105.15.1 through M2105.15.6. 


M2105.15.1 Heat exchangers. Shutoff valves shall be 
installed on the supply and return side of a heat exchanger. 


Exception: Shutoff valves shall not be required where 
heat exchangers are integral with a boiler or are a com- 
ponent of a manufacturer's boiler and heat exchanger 
packaged unit and are capable of being isolated from 
the hydronic system by the supply and return valves 
required by Section M2001.3. 


M2105.15.2 Central systems. Shutoff valves shall be 
installed on the building supply and return of a central util- 
ity system. 

M2105.15.3 Pressure vessels. Shutoff valves shall be 
installed on the connection to any pressure vessel. 


M2105.15.4 Pressure-reducing valves. Shutoff valves 
shall be installed on both sides of a pressure-reducing valve. 


M2105.15.5 Equipment and appliances. Shutoff valves 
shall be installed on connections to mechanical equipment 
and appliances. This requirement does not apply to com- 
ponents of ground-source loop systems such as pumps, air 
separators, metering devices, and similar equipment. 


M2105.15.6 Expansion tanks. Shutoff valves shall be 
installed at connections to nondiaphragm-type expansion 
tanks. 


M2105.16 Reduced pressure. A pressure relief valve shall 
be installed on the low-pressure side of a hydronic piping sys- 
tem that has been reduced in pressure. The relief valve shall 
be set at the maximum pressure of the system design. The 
valve shall be installed in accordance with Section M2002. 


М2105.17 Installation. Piping, valves, fittings, and connec- 
tions shall be installed in accordance with the manufacturer's 
instructions. 


M2105.18 Protection of potable water. Where ground- 
source heat-pump ground-loop systems have a connection to 
a potable water supply, the potable water system shall be pro- 
tected from backflow in accordance with the Plumbing Code. 


М2105.19 Pipe penetrations. Openings for pipe penetra- 
tions in walls, floors and ceilings shall be larger than the pen- 
etrating pipe. Openings through concrete or masonry building 
elements shall be sleeved. The annular space surrounding 
pipe penetrations shall be protected in accordance with the 
Plumbing Code. 


M2105.20 Clearance from combustibles. A pipe in a 
ground-source heat pump piping system having an exterior 
surface temperature exceeding 250°F (121°C) shall have а 
clearance of not less than 1 inch (25 mm) from combustible 
materials. 
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M2105.21 Contact with building material. A ground- 
source heat-pump ground-loop piping system shall not be in 
direct contact with building materials that cause the piping or 
fitting material to degrade or corrode, or that interfere with 
the operation of the system. 


М2105.22 Strains and stresses. Piping shall be installed so 
as to prevent detrimental strains and stresses in the pipe. Pro- 
visions shall be made to protect piping from damage resulting 
from expansion, contraction and structural settlement. Piping 
shall be installed so as to avoid structural stresses or strains 
within building components. 


M2105.22.1 Flood hazard. Piping located in a flood haz- 
ard area as determined by the flood plain administrator 
shall be capable of resisting hydrostatic and hydrodynamic 
loads and stresses, including the effects of buoyancy, 
during the occurrence of flooding to the design flood ele- 
vation as determined by the flood plain administrator. 


М2105.23 Pipe support. Pipe shall be supported in accor- 
dance with Section M2101.9. 


M2105.24 Velocities. Ground-source heat-pump ground- 
loop systems shall be designed so that the flow velocities do 
not exceed the maximum flow velocity recommended by the 
pipe and fittings manufacturer. Flow velocities shall be con- 
trolled to reduce the possibility of water hammer. 


M2105.25 Labeling and marking. Ground-source heat- 
pump ground-loop system piping shall be marked with tape, 
metal tags or other methods where it enters a building. The 
marking shall state the following words: “GROUND- 
SOURCE HEAT-PUMP LOOP SYSTEM." The marking 
shall indicate if antifreeze is used in the system and shall indi- 
cate the chemicals by name and concentration. 


M2105.26 Chemical compatibility. Antifreeze and other 
materials used in the system shall be chemically compatible 
with the pipe, tubing, fittings and mechanical systems. 


M2105.27 Makeup water. The transfer fluid shall be com- 
patible with the makeup water supplied to the system. 


M2105.28 Testing. Before connection header trenches are 
backfilled, the assembled loop system shall be pressure tested 
with water at 100 psi (689 kPa) for 15 minutes without 
observed leaks. Flow and pressure loss testing shall be per- 
formed and the actual flow rates and pressure drops shall be 
compared to the calculated design values. If actual flow rate 
or pressure drop values differ from calculated design values 
by more than 10 percent, the cause shall be identified and cor- 
rective action taken. 


M2105.29 Embedded piping. Ground-source heat-pump 
ground-loop piping to be embedded in concrete shall be pres- 
sure tested prior to pouring concrete. During pouring, the 
pipe shall be maintained at the proposed operating pressure. 
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CHAPTER 22 
SPECIAL PIPING AND STORAGE SYSTEMS 


SECTION M2201 
OIL TANKS 


M2201.1 Materials. Supply tanks shall be /isted and labeled 
and shall conform to UL 80 for indoor tanks. 


M2201.2 Above-ground tanks. The maximum amount of 
fuel oil stored inside of a building shall be 660 gallons (2498 
L). The supply tank shall be supported on rigid noncombusti- 
ble supports to prevent settling or shifting. 


Exception: The storage of fuel oil, used for space or water 
heating, inside buildings in quantities exceeding 660 gal- 
lons (2498 L) shall comply with NFPA 31. 


M2201.2.1 Tanks within buildings. Supply tanks for use 
inside of buildings shall be of such size and shape to per- 
mit installation and removal from dwellings as whole 
units. Supply tanks larger than 10 gallons (38 L) shall Бе 
placed not less than 5 feet (1524 mm) from any fire or 
flame either within or external to any fuel-burning appli- 
ance. 


M2201.3 Underground tanks. Excavations for underground 
tanks shall not undermine the foundations of existing struc- 
tures. 


M2201.4 Multiple tanks. Cross connection of two supply 
tanks shall be permitted in accordance with Section M2203.6. 


M2201.5 Oil gauges. Inside tanks shall be provided with a 
device to indicate when the oil in the tank has reached a pre- 
determined safe level. Glass gauges or a gauge subject to 
breakage that could result in the escape of oil from the tank 
shall not be used. Liquid-level indicating gauges shall comply 
with UL 180. 


SECTION M2202 
OIL PIPING, FITTING AND CONNECTIONS 


M2202.1 Materials. Piping shall consist of steel pipe, copper 
and copper-alloy pipe and tubing or steel tubing conforming 
to ASTM A539. Aluminum tubing shall not be used between 
the fuel-oil tank and the burner units. 


M2202.2 Joints and fittings. Piping shall be connected with 
standard fittings compatible with the piping material. Cast- 
iron fittings shall not be used for oil piping. Unions requiring 
gaskets or packings, right or left couplings, and sweat fittings 
employing solder having a melting point less than 1,000?F 
(538°C) shall not be used for oil piping. Threaded joints and 
connections shall be made tight with a lubricant or pipe 
thread compound. 


M2202.3 Flexible connectors. Flexible metallic hoses shall 
be listed and labeled in accordance with UL 536 and shall be 
installed in accordance with their /isting and labeling and the 
manufacturer's installation instructions. Connectors made 
from combustible materials shall not be used inside of build- 
ings or above ground outside of buildings. 
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SECTION M2203 
INSTALLATION 


M2203.1 General. Piping shall be installed in a manner to 
avoid placing stresses on the piping, and to accommodate 
expansion and contraction of the piping system. 


M2203.2 Supply piping. Supply piping used in the installa- 
tion of oil burners and appliances shall be not smaller than */,- 
inch (9 mm) pipe or ?/,-inch (9 mm) outside diameter tubing. 
Copper tubing and fittings shall be Type L or heavier. 


M2203.3 Fill piping. Fill piping shall terminate outside of 
buildings at a point not less than 2 feet (610 mm) from any 
building opening at the same or lower level. Fill openings 
shall be equipped with a tight metal cover. 


M2203.4 Vent piping. Vent piping shall be not smaller than 
1'/,-inch (32 mm) pipe. Vent piping shall be laid to drain 
toward the tank without sags or traps in which the liquid can 
collect. Vent pipes shall not be cross connected with fill 
pipes, lines from burners or overflow lines from auxiliary 
tanks. The lower end of a vent pipe shall enter the tank 
through the top and shall extend into the tank not more than 1 
inch (25 mm). 


M2203.5 Vent termination. Vent piping shall terminate out- 
side of buildings at a point not less than 2 feet (610 mm), 
measured vertically or horizontally, from any building open- 
ing. Outer ends of vent piping shall terminate in a weather- 
proof cap or fitting having an unobstructed area equal to or 
greater than the cross-sectional area of the vent pipe, and 
shall be located sufficiently above the ground to avoid being 
obstructed by snow and ice. 


M2203.6 Cross connection of tanks. Cross connection of 
two supply tanks, not exceeding 660 gallons (2498 L) aggre- 
gate capacity, with gravity flow from one tank to another, 
shall be acceptable providing that the two tanks are on the 
same horizontal plane. 


SECTION M2204 
OIL PUMPS AND VALVES 


M2204.1 Pumps. Oil pumps shall be positive displacement 
types that automatically shut off the oil supply when stopped. 
Automatic pumps shall be /isted and /abeled in accordance 
with UL 343 and shall be installed in accordance with their 
listing. 

M2204.2 Shutoff valves. A manual shutoff valve shall be 
installed between the oil supply tank and the burner. Such 
valve shall be provided with ready access. Where the shutoff 
valve is installed in the discharge line of an oil pump, a pres- 
sure relief valve shall be incorporated to bypass or return sur- 
plus oil. Valves shall comply with UL 842. 


M2204.3 Maximum pressure. Pressure at the oil supply 
inlet to an appliance shall be not greater than 3 pounds per 
square inch (20.7 kPa). 
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M2204.4 Relief valves. Fuel-oil lines incorporating heaters 
shall be provided with relief valves that will discharge to a 
return line when excess pressure exists. 
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CHAPTER 23 
SOLAR ENERGY SYSTEMS 


SECTION M2301 
SOLAR THERMAL ENERGY SYSTEMS 


M2301.1 General. This section provides for the design, con- 
struction, installation, a/teration and repair of equipment and 
systems using solar nonpotable space heating or cooling, hot 
water heating and swimming pool heating. Equipment and 
systems using solar energy to directly or indirectly heat pota- 
ble water are regulated by the Plumbing Code. 


M2301.2 Installation. The installation of solar thermal 
energy systems shall comply with Sections M2301 2.1 
through M2301 2.13. 


M2301.2.1 Access. Access shall be provided to solar 
energy equipment for maintenance. Solar systems and 
appurtenances shall not obstruct or interfere with the oper- 
ation of any doors, windows or other building components 
requiring operation or access. Roof-mounted solar thermal 
equipment shall not obstruct or interfere with the operation 
of roof-mounted equipment, appliances, chimneys, plumb- 
ing vents, roof hatches, smoke vents, skylights and other 
roof penetrations and openings. 


M2301.2.2 Collectors and panels. Solar collectors and 
panels shall comply with Sections M2301.2.2.1 and 
М2301.2.2.2. 


M2301.2.2.1 Roof-mounted collectors. The roof shall 
be constructed to support the loads imposed by roof- 
mounted solar collectors. Roof-mounted solar collec- 
tors that serve as a roof covering shall conform to the 
requirements for roof coverings in Chapter 9 of this 
code. Where mounted on or above the roof coverings, 
the collectors and supporting structure shall be con- 
structed of noncombustible materials or fire-retardant- 
treated wood equivalent to that required for the roof 
construction. 


M2301.2.2.2 Collector sensors. Collector sensor 
installation, sensor location and the protection of 
exposed sensor wires from degradation shall be in 
accordance with ICC 900/SRCC 300. 


M2301.2.3 Pressure and temperature relief valves and 
system components. System components containing flu- 
ids shall be protected with temperature and pressure relief 
valves or pressure relief valves. Relief devices shall be 
installed in sections of the system so that a section cannot 
be valved off or isolated from a relief device. System com- 
ponents shall have a working pressure rating of not less 
than the setting of the pressure relief device. 


M2301.2.4 Vacuum relief. System components that 
might be subjected to a vacuum during operation or shut- 
down shall be designed to withstand such a vacuum or 
shall be protected with vacuum relief valves. 


M2301.2.5 Piping insulation. Piping shall be insulated in 
accordance with the requirements of Chapter 11. Exterior 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


insulation shall be protected from ultraviolet degradation. 
The entire solar loop shall be insulated. Where split-style 
insulation is used, the seam shall be sealed. Fittings shall 
be fully insulated. 


Exceptions: 


1. Those portions of the piping that are used to help 
prevent the system from overheating shall not be 
required to be insulated. 


2. Those portions of piping that are exposed to solar 
radiation, made of the same material as the solar 
collector absorber plate and are covered in the 
same manner as the solar collector absorber, or 
that are used to collect additional solar energy, 
shall not be required to be insulated. 


3. Piping in thermal solar systems using unglazed 
solar collectors to heat a swimming pool shall not 
be required to be insulated. 


M2301.2.6 Protection from freezing. System compo- 
nents shall be protected from damage resulting from freez- 
ing of heat-transfer liquids at the winter design 
temperature provided in Table R301.2(1). Freeze protec- 
tion shall be provided in accordance with ICC 900/SRCC 
300. Drain-back systems shall be installed in compliance 
with Section M2301.2.6.1. Systems utilizing freeze-pro- 
tection valves shall comply with Section M2301.2.6.2. 


M2301.2.6.1 Drain-back systems. Drain-back systems 
shall be designed and installed to allow for manual grav- 
ity draining of fluids from areas subject to freezing to 
locations not subject to freezing, and air filling of the 
components and piping. Such piping and components 
shall maintain a horizontal slope in the direction of flow 
of not less than one-fourth unit vertical in 12 units hori- 
zontal (2-percent slope). Piping and components subject 
to manual gravity draining shall permit subsequent air 
filling upon drainage and air venting upon refilling. 


M2301.2.6.2 Freeze-protection valves. Freeze-protec- 
tion valves shall discharge in a manner that does not 
create a hazard or structural damage. 


M2301.2.7 Storage tank sensors. Storage tank sensors 
shall comply with ICC 900/SRCC 300. 


M2301.2.8 Expansion tanks. Expansion tanks in solar 
energy systems shall be installed in accordance with Sec- 
tion M2003 in solar collector loops that contain pressur- 
ized heat transfer fluid. Where expansion tanks are used, 
the system shall be designed in accordance with ICC 900/ 
SRCC 300 to provide an expansion tank that is sized to 
withstand the maximum operating pressure of the system. 


Exception: Expansion tanks shall not be required in 
the collector loop of drain-back systems. 
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M2301.2.9 Roof and wall penetrations. Roof and wall 
penetrations shall be flashed and sealed in accordance with 
Chapter 9 to prevent entry of water, rodents and insects. 


M2301.2.10 Description and warning labels. Solar ther- 
mal systems shall comply with description label and warn- 
ing label requirements of Section M2301.2.11.2 and ICC 
900/SRCC 300. 


M2301.2.11 Solar loop. Solar loops shall be in accor- 
dance with Sections M2301.2.11.1 and M2301 2.11.2. 


M2301.2.11.1 Solar loop isolation. Valves shall be 
installed to allow the solar loop to be isolated from the 
remainder of the system. 


M2301.2.11.2 Drain and fill valve labels and caps. 
Drain and fill valves shall be labeled with a description 
and warning that identifies the fluid in the solar loop 
and a warning that the fluid might be discharged at high 
temperature and pressure. Drain caps shall be installed 
at drain and fill valves. 


M2301.2.12 Maximum temperature limitation. Systems 
shall be equipped with means to limit the maximum water 
temperature of the system fluid entering or exchanging 
heat with any pressurized vessel inside the dwelling to 
180°F (82°C). This protection is in addition to the required 
temperature and pressure relief valves required by Section 
M2301 2.3. 


M2301.2.13 Thermal storage unit seismic bracing. In 
Seismic Design Categories Dy, D, and D, and in town- 
houses in Seismic Design Category C, thermal storage 
units shall be anchored in accordance with Section 
М1307.2. 


M2301.3 Labeling. Labeling shall comply with Sections 
M2301.3.1 and M2301.3.2. 


M2301.3.1 Collectors and panels. Solar thermal collec- 
tors and panels shall be listed and labeled in accordance 
with ICC 901/SRCC 100. Factory-built collectors shall 
bear a label indicating the manufacturer's name, model 
number and serial number. 


M2301.3.2 Thermal storage units. Pressurized water 
storage tanks shall bear a label indicating the manufac- 
turer's name and address, model number, serial number, 
storage unit maximum and minimum allowable operating 
temperatures and storage unit maximum and minimum 
allowable operating pressures. The label shall clarify that 
these specifications apply only to the water storage tanks. 


M2301.4 Heat transfer gases or liquids and heat exchang- 
ers. Essentially toxic transfer fluids, ethylene glycol, flamma- 
ble gases and flammable liquids shall not be used as heat 
transfer fluids. Heat transfer gases and liquids shall be rated to 
withstand the system's maximum design temperature under 
operating conditions without degradation. Heat exchangers 
used in solar thermal systems shall comply with the Plumbing 
Code and ICC 900/SRCC 300. 


Heat transfer fluids shall be in accordance with SRCC 300. 
The flash point of the heat transfer fluids utilized in solar 
thermal systems shall be not less than 50?F (28?C) above the 
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design maximum nonoperating or no-flow temperature 
attained by the fluid in the collector. 


M2301.5 Backflow protection. Connections from the pota- 
ble water supply to solar systems shall comply with the 
Plumbing Code. 


M2301.6 Filtering. Air provided to occupied spaces that 
passes through thermal mass storage systems by mechanical 
means shall be filtered for particulates at the outlet of the 
thermal mass storage system. 


SECTION M2302 
PHOTOVOLTAIC SYSTEMS 


M2302.1 Photovoltaic systems. Photovoltaic systems shall 
be installed in accordance with Section 3111 of the Building 
Code. All electrical photovoltaic installations shall comply 
with the Electrical Code. 
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Part Vi—Fuel Gas 


CHAPTER 24 
FUEL GAS 


The text of this chapter is extracted from the 2018 edition of the International Fuel Gas Code and has been modified 
where necessary to conform to the scope of application of the Residential Code for One- and Two-Family Dwellings. 


SECTION G2401 
GENERAL 


G2401.1 Application. This chapter covers those fuel gas pip- 
ing systems, fuel-gas appliances and related accessories, 
venting systems and combustion air configurations most com- 
monly encountered in the construction of one- and two-fam- 
ily dwellings and structures regulated by this code. 


Coverage of piping systems shall extend from the point of 
delivery to the outlet of the appliance shutoff valves (see defi- 
nition of “Point of delivery”). Piping systems requirements 
shall include design, materials, components, fabrication, 
assembly, installation, testing and inspection. Requirements 
for gas appliances and related accessories shall include 
installation, combustion and ventilation air and venting and 
connections to piping systems. 


The omission from this chapter of any material or method 
of installation provided for in the Mechanical Code shall not 
be construed as prohibiting the use of such material or 
method of installation. Fuel-gas piping systems, fuel-gas 
appliances and related accessories, venting systems and com- 
bustion air configurations not specifically covered in these 
chapters shall comply with the applicable provisions of the 
Mechanical Code. 


Gaseous hydrogen systems shall be regulated by Appendix C 
of the Mechanical Code. 


This chapter shall not apply to the following: 
1. Liquefied natural gas (LNG) installations. 


2. Temporary fuel-gas piping for buildings under con- 
struction or renovation that is not to become part of the 
permanent piping system. 

3. Except as provided in Section G2412.1.1, gas piping, 
meters, gas pressure regulators, and other appurte- 
nances used by the serving gas supplier in the distribu- 
tion of gas, other than undiluted LP-gas. 


4. Portable fuel-gas appliances and equipment of all types 
that is not connected to a fixed fuel piping system. 


5. Portable fuel cell appliances that are neither connected 
to a fixed piping system nor interconnected to a power 
grid. 

6. Installation of hydrogen gas, LP-gas and compressed 
natural gas (CNG) systems on vehicles. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


G2401.2 Authority to render gas service. 


G2401.2.1 Turn on authority. A serving gas supplier or 
person furnishing gas shall not turn on, or cause to be 
turned on, fuel gas or gas meters until the approval of the 
rough piping inspection is in compliance with Section 
G2417.1.1.1. 


G2401.2.2 Temporary gas service. Temporary fuel gas ser- 
vice shall be permitted upon approval of the municipality. 


SECTION G2402 
GENERAL 


G2402.1 Scope. Unless otherwise expressly stated, the fol- 
lowing words and terms shall, for the purposes of this chap- 
ter, have the meanings indicated in this chapter. 


G2402.2 Interchangeability. Words used in the present 
tense include the future; words in the masculine gender 
include the feminine and neuter; the singular number includes 
the plural and the plural, the singular. 


G2402.3 Terms defined in other codes. Where terms are not 
defined in this code and are defined in the Electrical Code, 
Building Code, Mechanical Code or Plumbing Code, such 
terms shall have meanings ascribed to them as in those codes. 


SECTION G2403 
GENERAL DEFINITIONS 
ACCESS (TO). That which enables a device, appliance or 
equipment to be reached by ready access or by a means that 
first requires the removal or movement of a panel, door or 
similar obstruction (see also *Ready access"). 


AIR CONDITIONER, GAS-FIRED. A gas-burning, auto- 
matically operated appliance for supplying cooled air, dehu- 
midified air, or both, or chilled liquid. 

AIR CONDITIONING. The treatment of air so as to control 


simultaneously the temperature, humidity, cleanness and distri- 
bution ofthe air to meet the requirements of a conditioned space. 


AIR-HANDLING UNIT. A blower or fan used for the pur- 
pose of distributing supply air to a room, space or area. 


ANODELESS RISER. A transition assembly in which plas- 
tic piping is installed and terminated above ground outside of 
a building. 
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APPLIANCE. Any apparatus or device that utilizes a fuel or 
a raw material as a fuel to produce light, heat, power, refriger- 
ation or air conditioning. Also, an apparatus that compresses 
fuel gases. 


APPLIANCE, AUTOMATICALLY CONTROLLED. 
Appliances equipped with an automatic burner ignition and 
safety shutoff device and other automatic devices, that 
accomplish complete turn-on and shutoff of the gas to the 
main burner or burners, and graduate the gas supply to the 
burner or burners, but do not affect complete shutoff of the 
gas. 


APPLIANCE, FAN-ASSISTED COMBUSTION. An 
appliance equipped with an integral mechanical means to 
either draw or force products of combustion through the com- 
bustion chamber or heat exchanger. 


APPLIANCE, UNVENTED. An appliance designed or 
installed in such a manner that the products of combustion are 
not conveyed by a vent or chimney directly to the outside 
atmosphere. 


APPLIANCE, VENTED. Ап appliance designed and 
installed in such a manner that all of the products of combus- 
tion are conveyed directly from the appliance to the outside 
atmosphere through an approved chimney or vent system. 


APPROVED AGENCY. An established and recognized 
agency that is regularly engaged in conducting tests, furnish- 
ing inspection services or furnishing certification, where such 
agency has been approved by the code official. 


ATMOSPHERIC PRESSURE. The pressure of the weight 
of air and water vapor on the surface of the earth, approxi- 
mately 14.7 pounds per square inch (psia) (101 kPa absolute) 
at sea level. 


AUTOMATIC IGNITION. Ignition of gas at the burner(s) 
when the gas controlling device is turned on, including reig- 
nition if the flames on the burner(s) have been extinguished 
by means other than by the closing of the gas controlling 
device. 


BAROMETRIC DRAFT REGULATOR. 4A balanced 
damper device attached to a chimney, vent connector, breech- 
ing or flue gas manifold to protect combustion appliances by 
controlling chimney draft. A double-acting barometric draft 
regulator is one whose balancing damper is free to move in 
either direction to protect combustion appliances from both 
excessive draft and backdraft. 


BONDING JUMPER. A conductor installed to electrically 
connect metallic gas piping to the grounding electrode system. 


BRAZING. A metal-joining process wherein coalescence is 
produced by the use of a nonferrous filler metal having a 
melting point above 1,000°F (538°C), but lower than that of 
the base metal being joined. The filler material is distributed 
between the closely fitted surfaces of the joint by capillary 
action. 


BTU. Abbreviation for British thermal unit, which is the 
quantity of heat required to raise the temperature of 1 pound 
(454 g) of water 1°F (0.56°С) (1 Btu = 1055 J). 


510 


BURNER. A device for the final conveyance of the gas, or a 
mixture of gas and air, to the combustion zone. 


Induced-draft. A burner that depends on draft induced by 
a fan that is an integral part of the appliance and is located 
downstream from the burner. 


Power. A burner in which gas, air or both are supplied at 
pressures exceeding, for gas, the line pressure, and for air, 
atmospheric pressure, with this added pressure being 
applied at the burner. 


CHIMNEY. A primarily vertical structure containing one or 
more flues, for the purpose of carrying gaseous products of 
combustion and air from an appliance to the outside atmo- 
sphere. 


Factory-built chimney. A /isted and /abeled chimney 
composed of factory-made components, assembled in the 
field in accordance with manufacturer's instructions and 
the conditions of the listing. 


Masonry chimney. A field-constructed chimney com- 
posed of solid masonry units, bricks, stones or concrete. 


CLEARANCE. The minimum distance through air mea- 
sured between the heat-producing surface of the mechanical 
appliance, device or equipment and the surface of the com- 
bustible material or assembly. 


COMBUSTIBLE ASSEMBLY. Wall, floor, ceiling or other 
assembly constructed of one or more component materials 
that are not defined as noncombustible. 


COMBUSTIBLE MATERIAL. Any material not defined 
as noncombustible. 


COMBUSTION. In the context of this code, refers to the 
rapid oxidation of fuel accompanied by the production of heat 
or heat and light. 


COMBUSTION AIR. Air necessary for complete combus- 
tion of a fuel, including theoretical air and excess air. 


COMBUSTION CHAMBER. The portion of an appliance 
within which combustion occurs. 


COMBUSTION PRODUCTS. Constituents resulting from 
the combustion of a fuel with the oxygen of the air, including 
the inert gases, but excluding excess air. 


CONCEALED LOCATION. А location that cannot be 
accessed without damaging permanent parts of the building 
structure or finish surface. Spaces above, below or behind 
readily removable panels or doors shall not be considered as 
concealed. 


CONCEALED PIPING. Piping that is located in a con- 
cealed location (see "Concealed location"). 


CONDENSATE. The liquid that condenses from a gas 
(including flue gas) caused by a reduction in temperature or 
increase in pressure. 


CONNECTOR, APPLIANCE (Fuel). Rigid metallic pipe 
and fittings, semirigid metallic tubing and fittings or a listed 
and /abeled device that connects an appliance to the gas pip- 
ing system. 
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CONNECTOR, CHIMNEY OR VENT. The pipe that con- 
nects an appliance to a chimney or vent. 


CONTROL. А manual or automatic device designed to regu- 
late the gas, air, water or electrical supply to, or operation of, 
a mechanical system. 


CONVERSION BURNER. A unit consisting of a burner 
and its controls for installation in an appliance originally uti- 
lizing another fuel. 


CUBIC FOOT. The amount of gas that occupies 1 cubic foot 
(0.02832 m?) when at a temperature of 60°F (16°C), saturated 
with water vapor and under a pressure equivalent to that of 30 
inches of mercury (101 kPa). 


DAMPER. A manually or automatically controlled device to 
regulate draft or the rate of flow of air or combustion gases. 


DECORATIVE APPLIANCE, VENTED. A vented appli- 
ance wherein the primary function lies in the aesthetic effect 
of the flames. 


DECORATIVE APPLIANCES FOR INSTALLATION 
IN VENTED FIREPLACES. A vented appliance designed 
for installation within the fire chamber of a vented fireplace, 
wherein the primary function lies in the aesthetic effect of the 
flames. 


DEMAND. The maximum amount of gas input required per 
unit of time, usually expressed in cubic feet per hour, or Btu/h 
(1 Вшћ = 0.2931 W). 


DESIGN FLOOD ELEVATION. The elevation of the 
*design flood," including wave height, relative to the datum 
specified on the community's legally designated flood hazard 
map as determined by the flood plain administrator. 


DILUTION AIR. Air that is introduced into a draft hood and 
is mixed with the flue gases. 


DIRECT-VENT APPLIANCES. Appliances that are con- 
structed and installed so that all air for combustion is derived 
directly from the outside atmosphere and all flue gases are 
discharged directly to the outside atmosphere. 


DRAFT. The pressure difference existing between the appli- 
ance or any component part and the atmosphere, that causes a 
continuous flow of air and products of combustion through 
the gas passages of the appliance to the atmosphere. 


Mechanical or induced draft. The pressure difference 
created by the action of a fan, blower or ejector that is 
located between the appliance and the chimney or vent 
termination. 


Natural draft. The pressure difference created by a vent 
or chimney because of its height, and the temperature dif- 
ference between the flue gases and the atmosphere. 


DRAFT HOOD. A nonadjustable device built into an appli- 
ance, or made as part of the vent connector from an appli- 
ance, that is designed to: provide for ready escape of the flue 
gases from the appliance in the event of no draft, backdraft, 
or stoppage beyond the draft hood; prevent a backdraft from 
entering the appliance; and neutralize the effect of stack 
action of the chimney or gas vent upon operation of the appli- 
ance. 
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DRAFT REGULATOR. A device that functions to maintain 
a desired draft in the appliance by automatically reducing the 
draft to the desired value. 


DRIP. The container placed at a low point in a system of pip- 
ing to collect condensate and from which the condensate is 
removable. 


DUCT FURNACE. A warm-air furnace normally installed 
in an air distribution duct to supply warm air for heating. This 
definition shall apply only to a warm-air heating appliance 
that depends for air circulation on a blower not furnished as 
part of the furnace. 


EQUIPMENT. Apparatus and devices other than appli- 
ances. 


EXCESS FLOW VALVE (EFV). A valve designed to acti- 
vate when the fuel gas passing through it exceeds a pre- 
scribed flow rate. 


EXTERIOR MASONRY CHIMNEYS. Masonry chimneys 
exposed to the outdoors on one or more sides below the roof 
line. 


FLAME SAFEGUARD. A device that will automatically 
shut off the fuel supply to a main burner or group of burners 
when the means of ignition of such burners becomes inopera- 
tive, and when flame failure occurs on the burner or group of 
burners. 


FLASHBACK ARRESTOR CHECK VALVE. А device 
that will prevent the backflow of one gas into the supply sys- 
tem of another gas and prevent the passage of flame into the 
gas supply system. 


FLOOD HAZARD AREA. An area determined by the flood 
plain administrator. 


FLOOR FURNACE. A completely self-contained furnace 
suspended from the floor of the space being heated, taking air 
for combustion from outside such space and with means for 
observing flames and lighting the appliance from such space. 


FLUE, APPLIANCE. The passage(s) within an appliance 
through which combustion products pass from the combus- 
tion chamber of the appliance to the draft hood inlet opening 
on an appliance equipped with a draft hood or to the outlet of 
the appliance on an appliance not equipped with a draft 
hood. 


FLUE COLLAR. That portion of an appliance designed for 
the attachment of a draft hood, vent connector or venting sys- 
tem. 


FLUE GASES. Products of combustion plus excess air in 
appliance flues or heat exchangers. 

FLUE LINER (LINING). A system or material used to form 
the inside surface of a flue in a chimney or vent, for the pur- 
pose of protecting the surrounding structure from the effects 
of combustion products and for conveying combustion prod- 
ucts without leakage to the atmosphere. 


FUEL GAS. A natural gas, manufactured gas, liquefied 
petroleum gas or mixtures of these gases. 


FURNACE. A completely self-contained heating unit that is 
designed to supply heated air to spaces remote from or adja- 
cent to the appliance location. 


511 


FUEL GAS 


FURNACE, CENTRAL. А self-contained appliance for 
heating air by transfer of heat of combustion through metal to 
the air, and designed to supply heated air through ducts to 
spaces remote from or adjacent to the appliance location. 


FURNACE PLENUM. An air compartment or chamber to 
which one or more ducts are connected and that forms part of 
an air distribution system. 


GAS CONVENIENCE OUTLET. A permanently mounted, 
manually operated device that provides the means for con- 
necting an appliance to, and disconnecting an appliance 
from, the supply piping. The device includes an integral, 
manually operated valve with a nondisplaceable valve mem- 
ber and is designed so that disconnection of an appliance 
only occurs when the manually operated valve is in the closed 
position. 


GAS PIPING. An installation of pipe, valves or fittings 
installed on a premises or in a building and utilized to convey 
fuel gas. 


HAZARDOUS LOCATION. Any location considered to be 
a fire hazard for flammable vapors, dust, combustible fibers 
or other highly combustible substances. The location is not 
necessarily categorized in the Building Code as a high-hazard 
use group classification. 


HOUSE PIPING. See "Piping system. " 


IGNITION PILOT. A pilot that operates during the lighting 
cycle and discontinues during main burner operation. 


IGNITION SOURCE. A flame spark or hot surface capable 
of igniting flammable vapors or fumes. Such sources include 
appliance burners, burner ignitors and electrical switching 
devices. 


INFRARED RADIANT HEATER. A heater that directs a 
substantial amount of its energy output in the form of infrared 
radiant energy into the area to be heated. Such heaters are of 
either the vented or unvented type. 


JOINT, FLARED. A metal-to-metal compression joint in 
which a conical spread is made on the end of a tube that is 
compressed by a flare nut against a mating flare. 


JOINT, MECHANICAL. A general form of gas-tight joints 
obtained by the joining of metal parts through a positive-hold- 
ing mechanical construction, such as a press-connect joint, 
flanged joint, threaded joint, flared joint or compression joint. 


JOINT, PLASTIC ADHESIVE. A joint made in thermoset 
plastic piping by the use of an adhesive substance that forms 
a continuous bond between the mating surfaces without dis- 
solving either one of them. 


LABELED. Equipment, materials or products to which have 
been affixed a label, seal, symbol or other identifying mark of 
a nationally recognized testing laboratory, inspection agency 
or other organization concerned with product evaluation that 
maintains periodic inspection of the production of the above- 
labeled items and whose labeling indicates either that the 
equipment, material or product meets identified standards or 
has been tested and found suitable for a specified purpose. 


LEAK CHECK. An operation performed on a gas piping 
system to verify that the system does not leak. 
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LIQUEFIED PETROLEUM GAS or LPG (LP-GAS). 
Liquefied petroleum gas composed predominately of pro- 
pane, propylene, butanes or butylenes, or mixtures thereof 
that is gaseous under normal atmospheric conditions, but is 
capable of being liquefied under moderate pressure at normal 
temperatures. 


LISTED. Equipment, materials, products or services 
included in a list published by an organization acceptable to 
the code official and concerned with evaluation of products 
or services that maintains periodic inspection of production 
of listed equipment or materials or periodic evaluation of ser- 
vices and whose listing states either that the equipment, mate- 
rial, product or service meets identified standards or has been 
tested and found suitable for a specified purpose. 


LOG LIGHTER. A manually operated solid-fuel ignition 
appliance for installation in a vented solid fuel-burning fire- 
place. 


MAIN BURNER. А device or group of devices essentially 
forming an integral unit for the final conveyance of gas or a 
mixture of gas and air to the combustion zone, and on which 
combustion takes place to accomplish the function for which 
the appliance is designed. 


METER. The instrument installed to measure the volume of 
gas delivered through it. 


MODULATING. Modulating or throttling is the action of a 
control from its maximum to minimum position in either pre- 
determined steps or increments of movement as caused by its 
actuating medium. 


NONCOMBUSTIBLE MATERIALS. Materials that, 
where tested in accordance with ASTM E136, have not fewer 
than three of four specimens tested meeting all of the follow- 
ing criteria: 

1. The recorded temperature of the surface and interior 
thermocouples shall not at any time during the test rise 
more than 54°Е (30°С) above the furnace temperature at 
the beginning of the test. 


2. There shall not be flaming from the specimen after the 
first 30 seconds. 


3. If the weight loss of the specimen during testing 
exceeds 50 percent, the recorded temperature of the 
surface and interior thermocouples shall not at any time 
during the test rise above the furnace air temperature at 
the beginning of the test, and there shall not be flaming 
of the specimen. 


OFFSET (VENT). A combination of approved bends that 
make two changes in direction bringing one section of the 
vent out of line, but into a line parallel with the other section. 


OUTLET. The point at which a gas-fired appliance connects 
to the gas piping system. 


OXYGEN DEPLETION SAFETY SHUTOFF SYSTEM 
(ODS). A system designed to act to shut off the gas supply to 
the main and pilot burners if the oxygen in the surrounding 
atmosphere is reduced below a predetermined level. 


PILOT. A small flame that is utilized to ignite the gas at the 
main burner or burners. 
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PIPING. Where used in this code, “piping” refers to either 
pipe or tubing, or both. 


Pipe. A rigid conduit of iron, steel, copper, copper-alloy or 
plastic. 


Tubing. Semirigid conduit of copper, copper-alloy, alumi- 
num, plastic or steel. 


PIPING SYSTEM. The fuel piping, valves and fittings from 
the outlet of the point of delivery to the outlets of the appli- 
ance shutoff valves. 


PLASTIC, THERMOPLASTIC. A plastic that is capable 
of being repeatedly softened by increase of temperature and 
hardened by decrease of temperature. 


POINT OF DELIVERY. For natural gas systems, the point 
of delivery is the outlet of the service meter assembly or the 
outlet of the service regulator or service shutoff valve where a 
meter is not provided. Where a valve is provided at the outlet 
of the service meter assembly, such valve shall be considered 
to be downstream of the point of delivery. For undiluted liq- 
uefied petroleum gas systems, the point of delivery shall be 
considered to be the outlet of the first-stage pressure regula- 
tor. 


PRESSURE DROP. The loss in pressure due to friction or 
obstruction in pipes, valves, fittings, regulators and burners. 


PRESSURE TEST. An operation performed to verify the 
gas-tight integrity of gas piping following its installation or 
modification. 


PURGE. To free a gas conduit of air or gas, or a mixture of 
gas and air. 


READY ACCESS (TO). That which enables a device, 
appliance or equipment to be directly reached, without 
requiring the removal or movement of any panel, door or sim- 
Паг obstruction. (See “Access.”) 


REGULATOR. А device for controlling and maintaining a 
uniform gas supply pressure, either pounds-to-inches water 
column (MP regulator) or inches-to-inches water column 
(appliance regulator). 


REGULATOR, GAS APPLIANCE. A pressure regulator 
for controlling pressure to the manifold of the gas appliance. 


REGULATOR, LINE GAS PRESSURE. A device placed 
in a gas line between the service pressure regulator and the 
appliance for controlling, maintaining or reducing the pres- 
sure in that portion of the piping system downstream of the 
device. 


REGULATOR, MEDIUM-PRESSURE (MP Regulator). 
A line pressure regulator that reduces gas pressure from the 
range of greater than 0.5 psig (3.4 kPa) and less than or equal 
to 5 psig (34.5 kPa) to a lower pressure. 


REGULATOR, PRESSURE. A device placed in a gas line 
for reducing, controlling and maintaining the pressure in that 
portion of the piping system downstream of the device. 


REGULATOR, SERVICE PRESSURE. For natural gas 
systems, a device installed by the serving gas supplier to 
reduce and limit the service line pressure to delivery pres- 
sure. For undiluted liquefied petroleum gas systems, the reg- 
ulator located upstream from all line gas pressure regulators, 
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where installed, and downstream from any first stage or a 
high pressure regulator in the system. 


RELIEF OPENING. The opening provided in a draft hood 
to permit the ready escape to the atmosphere of the flue prod- 
ucts from the draft hood in the event of no draft, backdraft or 
stoppage beyond the draft hood, and to permit air into the 
draft hood in the event of a strong chimney updraft. 


RELIEF VALVE (DEVICE). A safety valve designed to 
forestall the development of a dangerous condition by reliev- 
ing either pressure, temperature or vacuum in the hot water 
supply system. 


RELIEF VALVE, PRESSURE. An automatic valve that 
opens and closes a relief vent, depending on whether the pres- 
sure is above or below a predetermined value. 


RELIEF VALVE, TEMPERATURE. 


Manual reset type. A valve that automatically opens a 
relief vent at a predetermined temperature and that must be 
manually returned to the closed position. 


Reseating or self-closing type. An automatic valve that 
opens and closes a relief vent, depending on whether the 
temperature is above or below a predetermined value. 


RELIEF VALVE, VACUUM. А valve that automatically 
opens and closes a vent for relieving a vacuum within the hot 
water supply system, depending on whether the vacuum is 
above or below a predetermined value. 


RISER, GAS. A vertical pipe supplying fuel gas. 


ROOM HEATER, UNVENTED. See “Unvented room 
heater." 


ROOM HEATER, VENTED. A free-standing heating unit 
used for direct heating of the space in and adjacent to that in 
which the unit is located. (See "Vented room heater. ”) 


SAFETY SHUTOFF DEVICE. See "Flame safeguard. " 


SHAFT. An enclosed space extending through one or more 
stories of a building, connecting vertical openings in succes- 
sive floors, or floors and the roof. 


SPECIFIC GRAVITY. As applied to gas, specific gravity is 
the ratio of the weight of a given volume to that of the same 
volume of air, both measured under the same condition. 


THERMOSTAT. 


Electric switch type. A device that senses changes in tem- 
perature and controls electrically, by means of separate 
components, the flow of gas to the burner(s) to maintain 
selected temperatures. 


THIRD-PARTY CERTIFICATION AGENCY. Ап 
approved agency operating a product or material certification 
system that incorporates initial product testing, assessment 
and surveillance of a manufacturer's quality control system. 


THIRD-PARTY CERTIFIED. Certification obtained by 
the manufacturer indicating that the function and perfor- 
mance characteristics of a product or material have been 
determined by testing and ongoing surveillance by an 
approved third-party certification agency. Assertion of certi- 
fication is in the form of identification in accordance with the 
requirements of the third-party certification agency. 
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THIRD-PARTY TESTED. Procedure by which an 
approved testing laboratory provides documentation that a 
product, material or system conforms to specified require- 
ments. 


TOILET, GAS-FIRED. A packaged and completely assem- 
bled appliance containing a toilet that incinerates refuse 
instead of flushing it away with water. 


TRANSITION FITTINGS, PLASTIC TO STEEL. An 
adapter for joining plastic pipe to steel pipe. The purpose of 
this fitting is to provide a permanent, pressure-tight connec- 
tion between two materials that cannot be joined directly one 
to another. 


UNIT HEATER. A self-contained, automatically controlled, 
vented, fuel-gas-burning, space-heating appliance, intended 
for installation in the space to be heated without the use of 
ducts, and having integral means for circulation of air. 


UNVENTED ROOM HEATER. An unvented heating 
appliance designed for stationary installation and utilized to 
provide comfort heating. Such appliances provide radiant 
heat or convection heat by gravity or fan circulation directly 
from the heater and do not utilize ducts. 


VALVE. A device used in piping to control the gas supply to 
any section of a system of piping or to an appliance. 


Appliance shutoff. A valve located in the piping system, 
used to isolate individual appliances for purposes such as 
service or replacement. 


Automatic. An automatic or semiautomatic device con- 
sisting essentially of a valve and an operator that control 
the gas supply to the burner(s) during operation of an 
appliance. The operator shall be actuated by application of 
gas pressure on a flexible diaphragm, by electrical means, 
by mechanical means or by other approved means. 


Automatic gas shutoff. A valve used in conjunction with 
an automatic gas shutoff device to shut off the gas supply 
to a water-heating system. It shall be constructed inte- 
grally with the gas shutoff device or shall be a separate 
assembly. 


Individual main burner. A valve that controls the gas 
supply to an individual main burner. 


Main burner control. A valve that controls the gas supply 
to the main burner manifold. 


Manual main gas-control. A manually operated valve in 
the gas line for the purpose of completely turning on or 
shutting off the gas supply to the appliance, except to pilot 
or pilots that are provided with independent shutoff. 


Manual reset. An automatic shutoff valve installed in the 
gas supply piping and set to shut off when unsafe condi- 
tions occur. The device remains closed until manually 
reopened. 


Service shutoff. A valve, installed by the serving gas sup- 
plier between the service meter or source of supply and the 
customer piping system, to shut off the entire piping sys- 
tem. 


VENT. A pipe or other conduit composed of factory-made 
components, containing a passageway for conveying combus- 
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use with a specific type or class of appliance. 


Special gas vent. A vent /isted and labeled for use with 
listed Category II, III and IV gas appliances. 


Type B vent. A vent /isted and labeled for use with appli- 
ances with draft hoods and other Category I appliances 
that are /isted for use with Type B vents. 


Type BW vent. A vent listed and labeled for use with wall 
furnaces. 


Туре L vent. A vent listed and labeled for use with appli- 
ances that are listed for use with Type L or Type B vents. 


VENT CONNECTOR. See “Connector.” 
VENT PIPING. 


Breather. Piping run from a pressure-regulating device to 
the outdoors, designed to provide a reference to atmo- 
spheric pressure. Ш the device incorporates an integral 
pressure relief mechanism, a breather vent can also serve 
as a relief vent. 


Relief. Piping run from a pressure-regulating or pressure- 
limiting device to the outdoors, designed to provide for the 
safe venting of gas in the event of excessive pressure in 
the gas piping system. 


VENTED APPLIANCE CATEGORIES. Appliances that 
are categorized for the purpose of vent selection are classified 
into the following four categories: 


Category I. An appliance that operates with a nonpositive 
vent static pressure and with a vent gas temperature that 
avoids excessive condensate production in the vent. 


Category II. An appliance that operates with a nonposi- 
tive vent static pressure and with a vent gas temperature 
that is capable of causing excessive condensate production 
in the vent. 


Category III. An appliance that operates with a positive 
vent static pressure and with a vent gas temperature that 
avoids excessive condensate production in the vent. 


Category IV. An appliance that operates with a positive 
vent static pressure and with a vent gas temperature that is 
capable of causing excessive condensate production in the 
vent. 


VENTED ROOM HEATER. A vented self-contained, free- 
standing, nonrecessed appliance for furnishing warm air to 
the space in which it is installed, directly from the heater 
without duct connections. 


VENTED WALL FURNACE. А self-contained vented 
appliance complete with grilles or equivalent, designed for 
incorporation in or permanent attachment to the structure of a 
building, mobile home or travel trailer, and furnishing heated 
air circulated by gravity or by a fan directly into the space to 
be heated through openings in the casing. This definition 
shall exclude floor furnaces, unit heaters and central fur- 
naces as herein defined. 


VENTING SYSTEM. A continuous open passageway from 
the flue collar or draft hood of an appliance to the outdoor 
atmosphere for the purpose of removing flue or vent gases. A 
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venting system is usually composed of a vent or a chimney 
and vent connector, if used, assembled to form the open pas- 
sageway. 


WALL HEATER, UNVENTED TYPE. A room heater of 
the type designed for insertion in or attachment to a wall or 
partition. Such heater does not incorporate concealed venting 
arrangements in its construction and discharges all products 
of combustion through the front into the room being heated. 


WATER HEATER. Any heating appliance or equipment 
that heats potable water and supplies such water to the pota- 
ble hot water distribution system. 


SECTION G2404 
GENERAL 


G2404.1 Scope. This section shall govern the approval and 
installation of all equipment and appliances that comprise 
parts of the installations regulated by this code in accordance 
with Section G2401. 


G2404.2 Other fuels. The requirements for combustion and 
dilution air for gas-fired appliances shall be governed by 
Section G2407. The requirements for combustion and dilu- 
tion air for appliances operating with fuels other than fuel 
gas shall be regulated by Chapter 17. 


G2404.3 Listed and labeled. Appliances regulated by this 
code shall be listed and labeled for the application in which 
they are used unless otherwise approved in accordance with 
Section R104.11. The approval of unlisted appliances in 
accordance with Section R104.11 shall be based on approved 
engineering evaluation. 


G2404.4 Vibration isolation. Where means for isolation of 
vibration of an appliance is installed, an approved means for 
support and restraint of that appliance shall be provided. 


G2404.5 Repair. Defective material or parts shall be 
replaced or repaired in such a manner so as to preserve the 
original approval or listing. 


G2404.6 Flood hazard. For structures located in flood haz- 
ard areas as determined by the flood plain administrator, the 
appliance, equipment and system installations regulated by 
this code shall be located at or above the elevation required 
by Section R322 for utilities and attendant equipment. 


Exception: The appliance, equipment and system installa- 
tions regulated by this code are permitted to be located 
below the elevation required by Section R322 for utilities 
and attendant equipment provided that they are designed 
and installed to prevent water from entering or accumulat- 
ing within the components and to resist hydrostatic and 
hydrodynamic loads and stresses, including the effects of 
buoyancy, during the occurrence of flooding to such ele- 
vation. 


G2404.7 Rodentproofing. Buildings or structures and the 
walls enclosing habitable or occupiable rooms and spaces in 
which persons live, sleep or work, or in which feed, food or 
foodstuffs are stored, prepared, processed, served or sold, 
shall be constructed to protect against the entry of rodents. 
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G2404.8 Auxiliary drain pan. Category IV condensing 
appliances shall be provided with an auxiliary drain pan 
where damage to any building component will occur as a 
result of stoppage in the condensate drainage system. Such 
pan shall be installed in accordance with the applicable provi- 
sions of Section М1411. 


Exception: An auxiliary drain pan shall not be required 
for appliances that automatically shut down operation in 
the event of a stoppage in the condensate drainage system. 


G2404.9 Condensate pumps. Condensate pumps located in 
uninhabitable spaces, such as attics and crawl spaces, shall be 
connected to the appliance or equipment served such that 
when the pump fails, the appliance or equipment will be pre- 
vented from operating. Pumps shall be installed in accor- 
dance with the manufacturer's instructions. 


SECTION G2405 
STRUCTURAL SAFETY 


G2405.1 Structural safety. The building shall not be weak- 
ened by the installation of any gas piping. In the process of 
installing or repairing any gas piping, the finished floors, 
walls, ceilings, tile work or any other part of the building or 
premises that is required to be changed or replaced shall be 
left in a safe structural condition in accordance with the 
requirements of this code. 


G2405.2 Alterations to trusses. Truss members and compo- 
nents shall not be cut, drilled, notched, spliced or otherwise 
altered in any way without the written concurrence and 
approval of a registered design professional. Alterations 
resulting in the addition of loads to any member, such as 
HVAC equipment and water heaters, shall not be permitted 
without verification that the truss is capable of supporting 
such additional loading. 


G2405.3 Engineered wood products. Cuts, notches and 
holes bored in trusses, structural composite lumber, structural 
glued-laminated members and I-joists are prohibited except 
where permitted by the manufacturer's recommendations or 
where the effects of such alterations are specifically consid- 
ered in the design of the member by a registered design pro- 
fessional. 


SECTION G2406 
APPLIANCE LOCATION 


G2406.1 General. Appliances shall be located as required by 
this section, specific requirements elsewhere in this code and 
the conditions of the equipment and appliance listing. 


G2406.2 Prohibited locations. Appliances shall not be 
located in sleeping rooms, bathrooms, toilet rooms, storage 
closets or surgical rooms, or in a space that opens only into 
such rooms or spaces, except where the installation complies 
with one of the following: 


1. The appliance is a direct-vent appliance installed in 
accordance with the conditions of the listing and the 
manufacturer's instructions. 
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2. Vented room heaters, wall furnaces, vented decorative 
appliances, vented gas fireplaces, vented gas fireplace 
heaters and decorative appliances for installation in 
vented solid fuel-burning fireplaces are installed in 
rooms that meet the required volume criteria of Section 
G2407.5. 


3. A single wall-mounted ипуетеа room heater 15 
installed in а bathroom and such unvented room heater 
is equipped as specified in Section G2445.6 and has an 
input rating not greater than 6,000 Btu/h (1.76 kW). 
The bathroom shall meet the required volume criteria 
of Section G2407.5. 


4. A single wall-mounted ипуетеа room heater is 
installed in a bedroom and such ипуетеа room heater 
is equipped as specified in Section G2445.6 and has an 
input rating not greater than 10,000 Btu/h (2.93 kW). 
The bedroom shall meet the required volume criteria of 
Section G2407.5. 


5. The appliance is installed in a room or space that opens 
only into a bedroom or bathroom, and such room or 
space is used for no other purpose and is provided with 
a solid weather-stripped door equipped with an 
approved self-closing device. Combustion air shall be 
taken directly from the outdoors in accordance with Sec- 
tion G2407.6. 


6. A clothes dryer is installed in a residential bathroom or 
toilet room having a permanent opening with an area of 
not less than 100 square inches (0.06 m?) that communi- 
cates with a space outside of a sleeping room, bathroom, 
toilet room or storage closet. 


G2406.3 Outdoor locations. Appliances installed in outdoor 
locations shall be either /isted for outdoor installation or pro- 
vided with protection from outdoor environmental factors that 
influence the operability, durability and safety of the арри- 
ance. 


SECTION G2407 
COMBUSTION, VENTILATION AND DILUTION AIR 


G2407.1 General. Air for combustion, ventilation and dilu- 
tion of flue gases for appliances installed in buildings shall be 
provided by application of one of the methods prescribed in 
Sections G2407.5 through G2407.9. Where the requirements 
of Section G2407.5 are not met, outdoor air shall be intro- 
duced in accordance with one of the methods prescribed in 
Sections G2407.6 through G2407.9. Direct-vent appliances, 
gas appliances of other than natural draft design, vented gas 
appliances not designated as Category I and appliances 
equipped with power burners, shall be provided with combus- 
tion, ventilation and dilution air in accordance with the appli- 
ance manufacturer's instructions. 


Exception: Type 1 clothes dryers that are provided with 
makeup air in accordance with Section 1502.7 


G2407.2 Appliance location. Appliances shall be located so 
as not to interfere with proper circulation of combustion, ven- 
tilation and dilution air. 
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G2407.3 Draft hood/regulator location. Where used, a draft f ) 


hood ог a barometric draft regulator shall be installed in the 
same room or enclosure as the appliance served to prevent 
any difference in pressure between the hood or regulator and 
the combustion air supply. 


G2407.4 Makeup air provisions. Where exhaust fans, clothes 
dryers and kitchen ventilation systems interfere with the oper- 
ation of appliances, makeup air shall be provided. 


G2407.4.1 Special conditions. In buildings containing 
combustion appliances, equipment or fireplaces not 
equipped with forced or induced draft or separated from 
the habitable area, where an individual exhaust appliance 
exceeds 350 cfm (165.2 L/s), makeup air of sufficient 
quantity to equal that being exhausted shall be supplied to 
the area being ventilated. In such cases, the minimum size 
makeup air duct shall be 6 inches (152 mm) in diameter or 
equivalent area. 


G2407.5 Indoor combustion air. The required volume of 
indoor air shall be determined in accordance with Section 
G2407.5.1 or G2407.5.2, except that where the air infiltration 
rate is known to be less than 0.40 air changes per hour 
(ACH), Section G2407.5.2 shall be used. The total required 
volume shall be the sum of the required volume calculated for 
all appliances located within the space. Rooms communicat- 
ing directly with the space in which the appliances are 
installed through openings not furnished with doors, and 
through combustion air openings sized and located in accor- 
dance with Section G2407.5.3, are considered to be part of 
the required volume. 


G2407.5.1 Standard method. The minimum required 
volume shall be 50 cubic feet per 1,000 Btu/h (4.8 m'/kW) 
of the appliance input rating. 


G2407.5.2 Known air-infiltration-rate method. Where 
the air infiltration rate of a structure is known, the minimum 
required volume shall be determined as follows: 


For appliances other than fan-assisted, calculate vol- 
ume using Equation 24-1. 


21 f? ( m 
> ZHU ( other _ 
Required Volume, > ACH\1,000 ВЕ 


(Equation 24-1) 
For fan-assisted appliances, calculate volume using 
Equation 24-2. 


Required Volume, > Loaf Ln ) 
fan © ACH\1,000 Btu/hr 
(Equation 24-2) 
where: 
Lj, = All appliances other than fan assisted (input in 
Btu/h). 
Imm = Fan-assisted appliance (input in Btu/h). 


ACH = Air change per hour (percent of volume of space 
exchanged per hour, expressed as a decimal). 


For purposes of this calculation, an infiltration rate 
greater than 0.60 ACH shall not be used in Equations 24-1 
and 24-2. 
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G2407.5.3 Indoor opening size and location. Openings 
used to connect indoor spaces shall be sized and located in 
accordance with Sections G2407.5.3.1 and G2407.5.3.2 
(see Figure G2407.5.3). 


CHIMNEY OR GAS VENT 


OPENING 


FIGURE G2407.5.3 
ALL AIR FROM INSIDE THE BUILDING 
(see Section G2407.5.3) 


G2407.5.3.1 Combining spaces on the same story. 
Where combining spaces on the same story, each opening 
shall have a minimum free area of 1 square inch per 1,000 
Btu/h (2,200 mm?/kW) of the total input rating of all 
appliances in the space, but not less than 100 square 
inches (0.06 m?) One permanent opening shall 
commence within 12 inches (305 mm) of the top and one 
permanent opening shall commence within 12 inches 
(305 mm) of the bottom of the enclosure. The minimum 
dimension of air openings shall be not less than 3 inches 
(76 mm). 


G2407.5.3.2 Combining spaces in different stories. 
The volumes of spaces in different stories shall be con- 
sidered to be communicating spaces where such spaces 
are connected by one or more permanent openings in 
doors or floors having a total minimum free area of 2 
square inches per 1,000 Btu/h (4402 mm?/kW) of total 
input rating of all appliances. 


G2407.6 Outdoor combustion air. Outdoor combustion air shall 
be provided through opening(s) to the outdoors in accordance 
with Section G2407.6.1 or G2407.6.2. The minimum dimen- 
sion of air openings shall be not less than 3 inches (76 mm). 


G2407.6.1 Two-permanent-openings method. Two per- 
manent openings, one commencing within 12 inches (305 
mm) of the top and one commencing within 12 inches (305 
mm) of the bottom of the enclosure, shall be provided. The 
openings shall communicate directly or by ducts with the 
outdoors or spaces that freely communicate with the out- 
doors. 


Where directly communicating with the outdoors, or 
where communicating with the outdoors through vertical 
ducts, each opening shall have a minimum free area of 1 
square inch per 4,000 Btu/h (550 mm?/kW) of total input 
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rating of all appliances in the enclosure [see Figures 
G2407.6.1(1) and G2407.6.1(2)]. 


Where communicating with the outdoors through hori- 
zontal ducts, each opening shall have a minimum free area 
of not less than 1 square inch per 2,000 Btu/h (1100 mm?/ 
kW) of total input rating of all appliances in the enclosure 
[see Figure G2407.6.1(3)]. 


VENTILATION LOUVERS 


ALTERNATE 
AIR INLET 
OPENING TO 
OUTDOORS 


ШЕ ЕЈ ВРЕ айта Шет су а 
prd ILL GL ЕНУ 
жаныс s 


VENTILATION LOUVERS 
FOR UNHEATED CRAWL SPACE 


FIGURE G2407.6.1(1) 
ALL AIR FROM OUTDOORS—INLET AIR FROM VENTILATED 
CRAWL SPACE AND OUTLET AIR TO VENTILATED ATTIC 


VENTILATION LOUVERS 
(EACH END OF ATTIC) 


OUTLET AIR 


WATER HEATER 


INLET AIR DUCT (ENDS 1 FT. 
ABOVE FLOOR) 


For SI: 1 foot = 304.8 mm. 


FIGURE G2407.6.1(2) 
ALL AIR FROM OUTDOORS THROUGH VENTILATED ATTIC 
(see Section G2407.6.1) 


G2407.6.2 One-permanent-opening method. One per- 
manent opening, commencing within 12 inches (305 mm) 
of the top of the enclosure, shall be provided. The appli- 
ance shall have с/еағапсев of not less than 1 inch (25 mm) 
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CHIMNEY OR GAS VENT 


FIGURE G2407.6.1(3) 
ALL AIR FROM OUTDOORS 
(see Section G2407.6.1) 


from the sides and back and 6 inches (152 mm) from the 
front of the appliance. The opening shall directly commu- 
nicate with the outdoors or through a vertical or horizontal 
duct to the outdoors, or spaces that freely communicate 
with the outdoors (see Figure G2407.6.2) and shall have a 
minimum free area of 1 square inch per 3,000 Btu/h (734 
mm/’/kW) of the total input rating of all appliances located 
in the enclosure and not less than the sum of the areas of 
all vent connectors in the space. 


G2407.7 Combination indoor and outdoor combustion 
air. The use of a combination of indoor and outdoor combus- 
tion air shall be in accordance with Sections G2407.7.1 
through G2407.7.3. 


G2407.7.1 Indoor openings. Where used, openings con- 
necting the interior spaces shall comply with Section 
G2407.5.3. 


G2407.7.2 Outdoor opening location. Outdoor open- 
ing(s) shall be located in accordance with Section 
G2407.6. 


G2407.7.3 Outdoor opening(s) size. The outdoor open- 
ing(s) size shall be calculated in accordance with the fol- 
lowing: 
1. The ratio of interior spaces shall be the available 
volume of all communicating spaces divided by the 
required volume. 


2. The outdoor size reduction factor shall be one minus 
the ratio of interior spaces. 


3. The minimum size of outdoor opening(s) shall be 
the full size of outdoor opening(s) calculated in 
accordance with Section G2407.6, multiplied by the 
reduction factor. The minimum dimension of air 
openings shall be not less than 3 inches (76 mm). 


G2407.8 Engineered installations. Engineered combustion 
air installations shall provide an adequate supply of combus- 
tion, ventilation and dilution air and shall be approved. 
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------СНІММЕҮ OR GAS VENT 


—— OPENING 


7 ALTERNATE OPENING 
LOCATION 


FIGURE G2407.6.2 
SINGLE COMBUSTION AIR OPENING, ALL AIR FROM OUTDOORS 
(see Section G2407.6.2) 


G2407.9 Mechanical combustion air supply. Where all 
combustion air is provided by a mechanical air supply sys- 
tem, the combustion air shall be supplied from the outdoors at 
a rate not less than 0.35 cubic feet per minute per 1,000 Btu/h 
(0.034 m?/min per kW) of total input rating of all appliances 
located within the space. 


G2407.9.1 Makeup air. Where exhaust fans are 
installed, makeup air shall be provided to replace the 
exhausted air. 


G2407.9.2 Appliance interlock. Each of the appliances 
served shall be interlocked with the mechanical air supply 
system to prevent main burner operation when the 
mechanical air supply system is not in operation. 


G2407.9.3 Combined combustion air and ventilation 
air system. Where combustion air is provided by the 
building's mechanical ventilation system, the system shall 
provide the specified combustion air rate in addition to the 
required ventilation air. 


G2407.10 Louvers and grilles. The required size of open- 
ings for combustion, ventilation and dilution air shall be 
based on the net free area of each opening. Where the free 
area through a design of louver, grille or screen is known, it 
shall be used in calculating the size opening required to pro- 
vide the free area specified. Where the design and free area of 
louvers and grilles are not known, it shall be assumed that 
wood louvers will have 25-percent free area and metal lou- 
vers and grilles will have 75-percent free area. Screens shall 
have a mesh size not smaller than '/, inch (6.4 mm). Nonmo- 
torized louvers and grilles shall be fixed in the open position. 
Motorized louvers shall be interlocked with the appliance so 
that they are proven to be in the full open position prior to 
main burner ignition and during main burner operation. 
Means shall be provided to prevent the main burner from 
igniting if the louvers fail to open during burner start-up and 
to shut down the main burner if the louvers close during 
operation. 
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G2407.11 Combustion air ducts. Combustion air ducts shall 
comply with all of the following: 


1. Ducts shall be constructed of galvanized steel comply- 
ing with Chapter 16 or of a material having equivalent 
corrosion resistance, strength and rigidity. 


Exception: Within dwellings units, unobstructed 
stud and joist spaces shall not be prohibited from 
conveying combustion air, provided that not more 
than one required fireblock is removed. 


2. Ducts shall terminate in an unobstructed space allowing 
free movement of combustion air to the appliances. 


3. Ducts shall serve a single enclosure. 


4. Ducts shall not serve both upper and lower combustion 
air openings where both such openings are used. The 
separation between ducts serving upper and lower com- 
bustion air openings shall be maintained to the source 
of combustion air. 


5. Ducts shall not be screened where terminating in an 
attic space. 


6. Horizontal upper combustion air ducts shall not slope 
downward toward the source of combustion air. 


7. The remaining space surrounding a chimney liner, gas 
vent, special gas vent or plastic piping installed within 
a masonry, metal or factory-built chimney shall not be 
used to supply combustion air. 


Exception: Direct-vent gas-fired appliances designed 
for installation in a solid fuel-burning fireplace where 
installed in accordance with the manufacturer's 
instructions. 


8. Combustion air intake openings located on the exterior 
of a building shall have the lowest side of such open- 
ings located not less than 12 inches (305 mm) vertically 
from the adjoining finished ground level. 


G2407.12 Protection from fumes and gases. Where corro- 
sive or flammable process fumes or gases, other than prod- 
ucts of combustion, are present, means for the disposal of 
such fumes or gases shall be provided. Such fumes or gases 
include carbon monoxide, hydrogen sulfide, ammonia, chlo- 
rine and halogenated hydrocarbons. 


In barbershops, beauty shops and other facilities where 
chemicals that generate corrosive or flammable products, 
such as aerosol sprays, are routinely used, nondirect vent- 
type appliances shall be located in a mechanical room sepa- 
rated or partitioned off from other areas with provisions for 
combustion air and dilution air from the outdoors. Direct- 
vent appliances shall be installed in accordance with the 
appliance manufacturer's instructions. 


SECTION G2408 
INSTALLATION 


G2408.1 General. Equipment and appliances shall be installed 
as required by the terms of their approval, in accordance with 
the conditions of listing, the manufacturer's instructions and 
this code. Manufacturer's installation instructions shall be 
available on the job site at the time of inspection. Where a code 
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provision is less restrictive than the conditions of the listing of 
the equipment or appliance or the manufacturer's installation 
instructions, the conditions of the listing and the manufac- 
turer’s installation instructions shall apply. 


Unlisted appliances approved in accordance with Section 
G2404.3 shall be limited to uses recommended by the manu- 
facturer and shall be installed in accordance with the manu- 
facturer's instructions, the provisions of this code and the 
requirements determined by the code official. 


G2408.2 Elevation of ignition source. Heating and cooling 
appliances and water heaters that are covered by this code, 
located in a garage and generate a glow, spark or flame capa- 
ble of igniting flammable vapors shall be installed with 
sources of ignition not less than 18 inches (457 mm) above 
the floor level. 


Exception: Elevation ofthe ignition source is not required 
for appliances that are /isted as flammable-vapor-ignition 
resistant. 


G2408.2.1 Installation in residential garages. In resi- 
dential garages where appliances are installed in a sepa- 
rate, enclosed space having access only from outside of 
the garage, such appliances shall be permitted to be 
installed at floor level, provided that the required combus- 
tion air is taken from the exterior of the garage. 


G2408.3 Private garages. Appliances located in private 
garages shall be installed with a minimum c/earance of 6 feet 
(1829 mm) above the floor. 


Exception: The requirements of this section shall not 
apply where the appliances are protected from motor vehi- 
cle impact. Figure M1307.3.1 contains examples of nor- 
mal vehicle paths and acceptable methods of protection. 


G2408.4 Clearances from grade. Equipment and appliances 
installed at grade level shall be supported on a level concrete 
slab or other approved material extending not less than 3 
inches (76 mm) above adjoining grade or shall be suspended 
not less than 6 inches (152 mm) above adjoining grade. Such 
supports shall be installed in accordance with the manufac- 
turer's instructions. 


G2408.5 Clearances to combustible construction. Heat-pro- 
ducing equipment and appliances shall be installed to maintain 
the required clearances to combustible construction as speci- 
fied in the listing and manufacturer's instructions. Such clear- 
ances shall be reduced only in accordance with Section G2409. 
Clearances to combustibles shall include such considerations 
as door swing, drawer pull, overhead projections or shelving 
and window swing. Devices, such as door stops or limits and 
closers, shall not be used to provide the required c/earances. 


G2408.6 Avoid strain on gas piping. Appliances shall be 
supported and connected to the piping so as not to exert 
undue strain on the connections. 


SECTION G2409 
CLEARANCE REDUCTION 


G2409.1 Scope. This section shall govern the reduction in 
required clearances to combustible materials, including gyp- 
sum board, and combustible assemblies for chimneys, vents, 
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appliances, devices and equipment. Clearance requirements 
for air-conditioning equipment and furnaces shall comply 
with Sections G2409.3 and G2409.4. 


G2409.2 Reduction table. The allowable c/earance reduction 
shall be based on one of the methods specified in Table 
G2409.2 or shall utilize a reduced c/earance protective assem- 
bly listed and labeled in accordance with UL 1618. Where 
required clearances are not listed in Table G2409.2, the 
reduced clearances shall be determined by linear interpolation 
between the distances listed in the table. Reduced clearances 
shall not be derived by extrapolation below the range of the 
table. The reduction of the required clearances to combusti- 
bles for listed and labeled appliances and equipment shall be 
in accordance with the requirements of this section, except that 
such clearances shall not be reduced where reduction is spe- 
cifically prohibited by the terms of the appliance or equipment 
listing [see Figures G2409.2(1) through 2409.2(3)]. 


G2409.3 Clearances for indoor air-conditioning appli- 
ances. Clearance requirements for indoor air-conditioning 
appliances shall comply with Sections G2409.3.1 through 
G2409.3.4. 


G2409.3.1 Appliances clearances. Air-conditioning 
appliances shall be installed with clearances in accordance 
with the manufacturer’s instructions. 


G2409.3.2 Clearance reduction. Air-conditioning appli- 
ances shall be permitted to be installed with reduced clear- 
ances to combustible material, provided that the 
combustible material or appliance is protected as 
described in Table G2409.2 and such reduction is allowed 
by the manufacturer’s instructions. 


G2409.3.3 Plenum clearances. Where the furnace ple- 
num is adjacent to plaster on metal lath or noncombustible 
material attached to combustible material, the clearance 
shall be measured to the surface of the plaster or other 
noncombustible finish where the clearance specified is 2 
inches (51 mm) or less. 


G2409.3.4 Clearance from supply ducts. Supply air ducts 
connecting to listed central heating furnaces shall have the 


CONSTRUCTION USING COMBUSTIBLE MATERIAL, 
PLASTERED OR UNPLASTERED 


NOTES: 
A = the clearance without protection. 


GAS EQUIPMENT OR 
VENT CONNECTOR 


same minimum clearance to combustibles as required for 
the furnace supply plenum for a distance of not less than 3 
feet (914 mm) from the supply plenum. Clearance is not 
required beyond the 3-foot (914 mm) distance. 


G2409.4 Central-heating boilers and furnaces. Clearance 
requirements for central-heating boilers and furnaces shall 
comply with Sections G2409.4.1 through G2409.4.5. The 
clearance to these appliances shall not interfere with com- 
bustion air; draft hood clearance and relief; and accessibility 
for servicing. 


G2409.4.1 Appliances clearances. Central-heating fur- 
naces and low-pressure boilers shall be installed with 
clearances in accordance with the manufacturer’s instruc- 
tions. 


G2409.4.2 Clearance reduction. Central-heating furnaces 
and low-pressure boilers shall be permitted to be installed 
with reduced clearances to combustible material provided 
that the combustible material or appliance is protected as 
described in Table G2409.2 and such reduction is allowed 
by the manufacturer’s instructions. 


G2409.4.3 Plenum clearances. Where the furnace ple- 
num is adjacent to plaster on metal lath or noncombustible 
material attached to combustible material, the clearance 
shall be measured to the surface of the plaster or other 
noncombustible finish where the clearance specified is 2 
inches (51 mm) or less. 


G2409.4.4 Clearance from supply ducts. Supply air 
ducts connecting to listed central heating furnaces shall 
have the same minimum clearance to combustibles as 
required for the furnace supply plenum for a distance of 
not less than 3 feet (914 mm) from the supply plenum. 
Clearance is not required beyond the 3-foot (914 mm) dis- 
tance. 


G2409.4.5 Clearance for servicing appliances. Front 
clearance shall be sufficient for servicing the burner and 
the furnace or boiler. 


SHEET METAL OR OTHER 
PROTECTION 


B = the reduced clearance permitted in accordance with Table G2409.2. The protection applied to the construction using combustible material shall extend far 


enough in each direction to make “C” equal to “A.” 


FIGURE G2409.2(1) 
EXTENT OF PROTECTION NECESSARY TO REDUCE CLEARANCES FROM GAS EQUIPMENT OR VENT CONNECTORS 
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f. MOUNTED WITH SIDE 


AND TOP EDGES OPEN 


WALL PROTECTOR MOUNTED 


NAIL OR SCREW 
WITH ALL EDGES OPEN 


ANCHOR 


CLEARANCE 
REDUCTION SYSTEM 
WALL PROTECTOR MOUNTED 
ON SINGLE FLAT WALL 
MUST BE MOUNTED 
WITH TOP AND BOTTOM 
EDGES OPEN 


1-INCH NONCOMBUSTIBLE SPACER SUCH AS STACKED WASHERS, SMALL- 
DIAMETER PIPE, TUBING OR ELECTRICAL CONDUIT. 


WALL PROTECTOR INSTALLED 
IN CORNER 


MASONRY WALLS CAN BE ATTACHED TO COMBUSTIBLE WALLS USING WALL TIES. 
DO NOT USE SPACERS DIRECTLY BEHIND APPLIANCE OR CONNECTOR. 


For SI: 1 inch = 25.4 mm. 


FIGURE G2409.2(2) 
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM 


AIRSPACE 
BETWEEN 
MASONRY AND 
COMBUSTIBLE 
WALL 


1 INCH MINIMUM 


4-INCH 
NOMINAL 
BRICK WALL L | 


CORRUGATED 
METAL WALL 
TIES 


BOTTOM AND TOP 
COURSE OF BRICKS 
STAGGERED FOR 
VENTILATION 


ASTRIP OF HEAVY- 
GAUGE STEEL USED 
FOR ADDED SUPPORT 


NOTE: DO NOT PLACE 
MASONRY WALL TIES 
DIRECTLY BEHIND 
APPLIANCE OR 
CONNECTOR 


W For SI: 1 inch = 25.4 mm. 


FIGURE G2409.2(3) 
MASONRY CLEARANCE REDUCTION SYSTEM 
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TABLE G2409.2? throughk 
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION 


WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION FROM 
APPLIANCE, VENT CONNECTOR, OR SINGLE-WALL METAL PIPE IS: (inches) 


AND COVERING ALL SURFACES OF 
COMBUSTIBLE MATERIAL WITHIN THE Allowable clearances with specified protection (inches) 


DISTANCE SPECIFIED AS THE REQUIRED Use Column 1 for clearances above appliance or horizontal connector. Use Column 2 for clearances 
CLEARANCE WITH NO PROTECTION from appliance, vertical connector and single-wall metal pipe. 


[see Figures G2409.2(1), G2409.2(2), and G2409.2(3)] 75 Sides е Sides СПО Sides m Sides Sides 
Col. 1 and rear Рэк 1 апа геаг Col. 1 апа геаг Col and rear уза L 2 and rear 
š Col. 2 y Col. 2 4 Со!.2 "m 1. 2 Col. 2 


1. 3'/,-inch-thick masonry wall without 
ventilated airspace 


2. '/,-inch insulation board over 1-inch glass 
fiber or mineral wool batts 

3. 0.024-inch (nominal 24 gage) sheet metal 
over 1-inch glass fiber or mineral wool batts 


reinforced with wire on rear face with 
ventilated airspace 


4. 3!/,-inch-thick masonry wall with ventilated 
id аы 


7. 0.024-inch (nominal 24 gage) sheet metal 
with ventilated airspace over 0.024-inch 
(nominal 24 gage) sheet metal with ventilated 
airspace 


8. 1-inch glass fiber or mineral wool batts 
sandwiched between two sheets 0.024-inch 
(nominal 24 gage) sheet metal with ventilated 
airspace 


For SI: 1 inch = 25.4 mm, °C = [(°F - 32)/1.8], 1 pound per cubic foot = 16.02 kg/m’, 1 Btu per inch per square foot per hour per °F = 0.144 W/m? х K. 

a. Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of servicing. 

b. Clearances shall be measured from the outer surface of the combustible material to the nearest point on the surface of the appliance, disregarding any 
intervening protection applied to the combustible material. 

c. Spacers and ties shall be of noncombustible material. A spacer or tie shall not be used directly opposite an appliance or connector. 

d. For all clearance reduction systems using a ventilated airspace, adequate provision for air circulation shall be provided as described [see Figures G2409.2(2) 
and G2409.2(3)]. 

е. There shall be not less than 1 inch between clearance reduction systems and combustible walls and ceilings for reduction systems using ventilated airspace. 

f. Where a wall protector is mounted on a single flat wall away from corners, it shall һауе a minimum 1-іпеһ air gap. To provide air circulation, the bottom and 
top edges, or only the side and top edges, or all edges shall be left open. 

g. Mineral wool batts (blanket or board) shall have a density of 8 pounds per cubic foot and a minimum melting point of 1500°F. 

h. Insulation material used as part of a clearance reduction system shall have a thermal conductivity of 1.0 Btu per inch per square foot per hour per °F or less. 

i. There shall be not less than 1 inch between the appliance and the protector. In no case shall the clearance between the appliance and the combustible surface 
be reduced below that allowed in this table. 

j. Clearances and thicknesses are minimum; larger clearances and thicknesses are acceptable. 

k. Listed single-wall connectors shall be installed in accordance with the manufacturer's instructions. 
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SECTION G2410 
ELECTRICAL 


G2410.1 Grounding. Gas piping shall not be used as a 
grounding electrode. 


G2410.2 Connections. Electrical connections between appli- 
ances and the building wiring, including the grounding of the 
appliances, shall conform to the Electrical Code. 


SECTION G2411 
ELECTRICAL BONDING 


G2411.1 Gas pipe bonding. Electrical bonding of gas piping 
systems shall be in accordance with the Electrical Code. 


SECTION G2412 
GENERAL 


G2412.1 Scope. This section shall govern the design, instal- 
lation and modification of piping systems. The applicability 
of this code to piping systems extends from the point of deliv- 
ery to the connections with the appliances and includes the 
design, materials, components, fabrication, assembly, instal- 
lation, testing and inspection of such piping systems. 


G2412.1.1 Utility piping systems located within build- 
ings. Utility service piping located within buildings shall 
be installed in accordance with the structural safety and 
fire protection provisions of this code. 


G2412.2 Liquefied petroleum gas storage. The storage sys- 
tem for liquefied petroleum gas is not regulated by this code. 


Notice of Installation. *Notice of Installation" is required by the 
State Fire Marshal for all LP-gas tank installations. For installation 


requirements of LP-gas tanks and tubing or piping up to the first- 
stage regulator, contact the office of the State Fire Marshal. 


G2412.3 Modifications to existing sys... In modifying or 
adding to existing piping systems, sizes shall be maintained in 
accordance with this chapter. 


G2412.4 Additional appliances. Where an additional appli- 
ance is to be served, the existing piping shall be checked to 
determine if it has adequate capacity for all appliances 
served. If inadequate, the existing system shall be enlarged as 
required or separate piping of adequate capacity shall be pro- 
vided. 


G2412.5 Identification. For other than steel pipe, exposed 
piping shall be identified by a yellow label marked “Gas” in 
black letters. The marking shall be spaced at intervals not 
exceeding 5 feet (1524 mm). The marking shall not be 
required on pipe located :" the same room as the appliance 
served. 


G2412.6 Interconnections. Where two or more meters are 
installed on the same premises but supply separate consum- 
ers, the piping systems shall not be interconnected on the out- 
let side of the meters. 


G2412.7 Piping meter identification. Piping from multiple 
meter installations shall be marked with an approved perma- 
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nent identification by the installer so that the piping system 
supplied by each meter is readily identifiable. 


G2412.8 Minimum sizes. Pipe utilized for the installation, 
extension and alteration of any piping system shall be sized 
to supply the full number of outlets for the intended purpose 
and shall be sized in accordance with Section G2413. 


G2412.9 Identification. Each length of pipe and tubing uti- 
lized in a fuel gas system shall bear the identification of the 
manufacturer. 


Exceptions: 


1. Steel pipe sections that are 2 feet (610 mm) and less 
in length and are cut from longer sections of pipe. 


2. Steel pipe fittings 2 inches and less in size. 


3. Where identification is provided on the product 
packaging or crating. 


4. Where other approved documentation is provided. 


G2412.10 Piping materials standards. Piping and tubing 
shall be manufactured to the applicable referenced standards, 
specifications and performance criteria listed in Section 
G2414 and shall be identified in accordance with Section 
G2412.9. 


SECTION G2413 
PIPE SIZING 


G2413.1 General considerations. Piping systems shall be of 
such size and so installed as to provide a supply of gas suffi- 
cient to meet the maximum demand and supply gas to each 
appliance inlet at not less than the minimum supply pressure 
required by the appliance. 


G2413.2 Maximum gas demand. The volumetric flow rate 
of gas to be provided shall be the sum of the maximum input 
of the appliances served. 


The total connected hourly load shall be used as the basis 
for pipe sizing, assuming that all appliances could be operat- 
ing at full capacity simultaneously. Where a diversity of load 
can be established, pipe sizing shall be permitted to be based 
on such loads. 


The volumetric flow rate of gas to be provided shall be 
adjusted for altitude where the installation is above 2,000 feet 
(610 m) in elevation. 


G2413.3 Sizing. Gas piping shall be sized in accordance with 
one of the following: 


1. Pipe sizing tables or sizing equations in accordance 
with Section G2413.4 or G2413.5, as applicable. 


2. The sizing tables included in a /isted piping system's 
manufacturer's installation instructions. 


3. Other approved methods. 


G2413.4 Sizing tables and equations. This section applies 
to piping materials other than noncorrugated stainless steel 
tubing. Where Tables G2413.4(1) through G2413.4(21) are 
used to size piping or tubing, the pipe length shall be deter- 
mined in accordance with Section G2413.4.1, G2413.4.2 or 
62413.4.3. 
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Where Equations 24-3 and 24-4 are used to size piping or 
tubing, the pipe or tubing shall have smooth inside walls and 
the pipe length shall be determined in accordance with Sec- 
tion G2413.4.1, G2413.4.2 or 62413.4.3. 


1. Low-pressure gas equation [Less than 1"/, pounds per 
square inch (psi) (10.3 kPa)]: 


0.381 
р = (Equation 24-3) 


0.206 


2. High-pressure gas equation (1"/, psi (10.3 kPa) and 


above]: 
0.381 
S ANE oz Equation 24-4) 
18.93 E 
C XL 
where: 
D  - Inside diameter of pipe, inches (mm). 


© 
| 


= Input rate appliance(s), cubic feet per hour at 60°F 
(16°С) and 30-inch mercury column. 


P, = Upstream pressure, раѓа (P, + 14.7). 
P, = Downstream pressure, psia (P, + 14.7). 


L = Equivalent length of pipe, feet. 


AH - Pressure drop, inch water column (27.7-inch water 
column - 1 psi). 
TABLE G2413.4 


C, AND Y VALUES FOR NATURAL GAS AND 
UNDILUTED PROPANE AT STANDARD CONDITIONS 


EQUATION FACTORS 


For SI: 1 cubic foot = 0.028 m°, 1 foot = 305 mm, 
l-inch water column = 0.249 kPa, 
1 pound per square inch = 6.895 kPa, 
1 British thermal unit per hour = 0.293 W. 


G2413.4.1 Longest length method. The pipe size of each 
section of gas piping shall be determined using the longest 
length of piping from the point of delivery to the most 
remote outlet and the load of the section. 


G2413.4.2 Branch length method. Pipe shall be sized as 
follows: 


1. Pipe size of each section of the longest pipe run 
from the point of delivery to the most remote outlet 
shall be determined using the longest run of piping 
and the load of the section. 


2. The pipe size of each section of branch piping not pre- 
viously sized shall be determined using the length of 
piping from the point of delivery to the most remote 
outlet in each branch and the load of the section. 


G2413.4.3 Hybrid pressure. The pipe size for each section 
of higher pressure gas piping shall be determined using the 
longest length of piping from the point of delivery to the 
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most remote line pressure regulator. The pipe size from the 
line pressure regulator to each outlet shall be determined 
using the length of piping from the regulator to the most 
remote outlet served by the regulator. 


G2413.5 Noncorrugated stainless steel tubing. Noncorru- 
gated stainless steel tubing shall be sized in accordance with 
Equations 24-3 and 24-4 of Section 2413.4 in conjunction 
with Section 2413.4.1, 2413.42 or 2413.4.3. 


G2413.6 Allowable pressure drop. The design pressure loss 
in any piping system under maximum probable flow condi- 
tions, from the point of delivery to the inlet connection of the 
appliance, shall be such that the supply pressure at the appli- 
ance is greater than or equal to the minimum pressure 
required by the appliance. 


G2413.7 Maximum operating pressure. The maximum 
design operating pressure for piping systems located inside 
buildings shall not exceed 5 pounds per square inch gauge 
(psig) (34 kPa gauge) except where one or more of the fol- 
lowing conditions are met: 


1. The piping joints are welded or brazed. 


2. The piping joints are flanged and pipe-to-flange con- 
nections are made by welding or brazing. 


3. The piping is located in a ventilated chase or otherwise 
enclosed for protection against accidental gas accumu- 
lation. 


4. The piping is a temporary installation for buildings 
under construction. 


G2413.7.1 Operation below -5°F (-21°C). LP-gas systems 
designed to operate below -5?F (-219С) or with butane or a 
propane-butane mix shall be designed to either accommo- 
date liquid LP-gas or prevent LP-gas vapor from condens- 
ing into a liquid. 


License requirements. LP-gas installers must be licensed by the 
State Fire Marshal in accordance with ORS 480.432 through 


480.436. 


SECTION G2414 
PIPING MATERIALS 


G2414.1 General. Materials used for piping systems shall 
comply with the requirements of this chapter or shall be 
approved. 


G2414.2 Used materials. Pipe, fittings, valves or other mate- 
rials shall not be used again unless they are free from foreign 
materials and have been ascertained to be adequate for the 
service intended. 


G2414.3 Other materials. Маки ла! not covered by the stan- 
dards specifications listed herein shall be investigated and 
tested to determine that it is safe and suitable for the proposed 
service, and, in addition, shall be recommended for that ser- 
vice by the manufacturer and shall be approved by the code 
official. 


G2414.4 Metallic pipe. Metallic pipe shall comply with Sec- 
tions G2414.4.1 and G2414.4 2. 
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TABLE G2413.4(1) 
SCHEDULE 40 METALLIC PIPE 


Inlet Pressure |Less than 2 psi 
[ — Pressueprop|osnwe — | 
PIPE SIZE (inches) 


| Рана | рег Ды 
[ Act | 0622 | 0824 | 1048 | 1380 | 1610 | 2067 | 2469 | зове | 4026 | 5047 | 6065 | там | 10020 | T1838 | 
Capacity in Cubic Feet of Gas per Hour 

[ lO __| из [s | ew [139 | 2090 [зо | «aoo Г 11300 | 23.10 | rs | 67600 | 139,000 | 25000 | 399000 | 
[ 20 [us | a | a | es | uw [эле | алоо | лю | 15900 | 28700 | 46500 | 95500 | rane | 275000 | 
7-9 | ss | we | зла | ze | aso | 2220 | 35% | aso [12700 | 2000 | 37200 | 76700 | 139000 | 220000 | 
a | s | re | зао | ву | sw | 900 | зао | 5350 | 10900 | 19700 [ 31900 | зб | 115000 | 189000 | 
Ге | é | ву | zw | ss | wr [is | 2430 | «20 | алво [1580 | 2560 | ало | 9870 | 12000 | 
Ге | e [ae | zw | se | тв [14 | 2220 | 3350 | возо | 1600 | 25600 | 48.500 | 86,100 | 139,000_ 
ЕЛЕНЕ | nr | ze | s | e [130 | 208 | 3670 | аво [15 | 22000 | a510 | 81900 | 130000 | 
[ 9 | s | по [зт | за | es | 1220 | 155 | эло | 709 |1279 | 2060 | 42300 | 76900 | 12200 | 
Ге Го | ww | iss | 400 | во | 1460 [1% | 3260 | 660 | 12000 | 195 | адио | тё | 115000 | 
[ as |е | s | ву | за | за | sm | e | 260 | 5330 | 960 | 15400 | 32100 | s8300 | 92300 | 
[ ws [3 | n | | 26 | ма | ве | љаво | зло | «sro | seso | 14400 | 25500 | 53500 | м | 
[ 35 | x | e | ns | za | 366 | zw [1% | ово | 4050 | 7320 | пао | зао | нав | 70000 
[ 3e | z | s [їз | zn | за | ew [e | ав Г зво | 6630 | 170 | 22100 | 20100 | 63400 | 
[ 35 [з | s | s | z | xs | se | ss |1 | зто | био | зао | 20200 | 36900 ssao0 | 
Ге | m | 4 | за | we | за | se | m [1% | змо ЕСЕ ло | нам | маю | 54300 | 
[ a5 | 2 | « | њ | пу | | sm | ме | оно |z94 [53x вео | пло | 3220 | 30500 | 
[ $e | | | e [лг | за | s | vn |136 [2 | sex | &iso | тело | 3040 | 48100 | 
[ se | 2 | « | 2 | is | з» | +o | 22 | пао | 264 | элю | 776 | 15906 | 2890 | 45700 | 
[ «e | 1 | 3 | 2 | i | zs | es | ө» | 124 | 2520 | азво | 739» | 15200 | 27500 | вю | 
[ e m Га | n | ws | aw | +o | ве [сы | зло | азво | 767 | 14500 | 26400 | аю | 
Ге | зе | $ | мо | xe | «s | ва | пмо | 2220 | 4i9 | 5:96 | ты | зае | 340400 | 
Ге | по | з | $ | us | 202 | 9 | es 1090 | 2230 | амо | 65 | зо | 244 | 38600 | 
[ «e [1e | за | өе | e | ws [эз | эз во | 2160 | 3900 | eam | Bom | 2,60 | 37300 | 
[ s» | é | s | «& | ue | m | за | э» | мо | 2000 | зло | епо | mem | 22800 | 3600 | 
[ 9 [us | за | 9 | u | из | за | ss | эз |200 | зею | ss | 12200 | 22100 | 35000 | 
[ s [us | | s | use | rm | 3e | se | 99 [196 | 3550 | зе | пао [21,500 | 3409 | 
[ io | па | 3 | з | us | vs | за | so | з? | пало | заво | зею | пяю | 20900 | 33400 | 
ы» | па [ж [з | по | за | se | so | во |10 [элю | 5220 | 090 | 19800 | 31400 | 
[ ia | ú | x | s | па [1% [эзи | +o | ме | zo | зво | sem | 1040 | 1899 | 30000 | 
[ 13 | по | 26 | s | по | 19 | ж | s | ма 1,660 | 30 | амо | е | ње | 28700 | 
Ге | па | 2 | | | ма | 22 | + | ты [1% | амо | авто | зае | пао | 2160 | 
БЕСТЕН [a | | з |] | +s | та [15 | зло | «so | за | био | 2660 | 
См» | п | 2 | + | s | [эв | + | 7 | таво | 26 | амо | возо | 1629 | 25600 | 
[ume | ú | 2 | 2 | s | m [2s | за | па | rao [1% | az | seo | пало | 24800 | 
Ге | по | | ма | w | me | ма | e | s | 13 252 | мо | вто | пао 24100 | 
Ге | по | 2 | 9 | $ | | 25 | ss | во | ЕСЕ | 2446 | 399 | зло | sw | 23400 | 
[ 20m | wA | 2 | 3 | 2 | по | э» | 3 | ба | пао | 238 | зао | 7519 | 14400 | 22700 | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m/h, 1 degree = 0.01745 rad. 

Notes: 

1. МА means a flow of less than 10 cfh. 

2. Table entries have been rounded to three significant digits. 
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TABLE G2413.4(2) 
SCHEDULE 40 METALLIC PIPE 


we "7777 — 


as 
aa rFr —] 
—r | 


o os тағ" irc 
Гама | т | ози | 108 | че | 9 | zoer | 249 | 308 | 408 | 
Capacity in Cubic Feet of Gas per Hour 

Ге | so | зао | зе | пао | пе | зе | 550 | зао | woo | 
[ € | es | ime | ame | че | био | Bso | лао | умо | п | 
Ге Ге | 1e | ie | ме | eo | плю | ве | зао | euo | 
| s | шю | is | ме | зло | пою | пзю | 3090 | вю | 
Ге | е | S | rn | ме | 5 | поло | ее | 855 | зао | 
[ 5 | | s | 1e | зе | зао | вю | зао | пе | ме | 
Гео | ze Ге | sw | e | мю | 49 | ме | 05 | ze _ 
јо | 1 | 4 | 77» | we | зе | sz | mo | ee | ме | 
[ 5e | то [з | e | ме | мю | мз | e | пао | зао | 
[ € (ми | зе | «о | me | зоо | зао | вю | ше | вю | 
Го | е [зз | s | м | ме | зао | за | пао | зао | 
[ mw | 1e | x | s» [| m | ме | ме | see | зуб | 23 | 
[ m | 5 | s | se | мо | wm | зао | ме | зо | во | 
Ге | 1e | 3» | se | ие | ме | зао | з | зе | пао | 
о | m за | s» | омео | ње | зе | зоо | ме | во | 
Ге (| 5 [| x | s | we | њ | 3e | амо | ке | ne ` 
Го | n | a | sw | m | мо | ме | sw | se | nm ` 
мо | m [ zs | « | ise | 222 | м» | ме | ви 
Ге | s [| 22 | « | »» | i | zm | мю | 78e | ва 
[ 1x | m ја | « | » | зе | ze» | amo | ме | ва 
[ 1x | м | z9 | « | ws» | ime | 250 | ме | че | ив | 
Сы» | nm | ze | a | se | i | м» | зао | ме | iw | 
[ a8 | ш [ z | s» | s | ume | зе | эм | ме | Bs» | 
[ 1« | е | м | sm | 7 | wm | зе | зао | вю | 130 | 
[| aw | » ја | s» | 7 | we | zm | se | $m | mee | 
[ iw | 5 [| xe | за | me | ie | zm | 3» | s | mm | 
[ 1 | 5 __| ws | s» | ms | wwe | zw | зао | зе | пао | 
[ 29 | s | i | зе | е | we | мо | зао | se | пао | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 т?/һ, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 
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TABLE G2413.4(3) 
SEMIRIGID COPPER TUBING 


Inlet Pressure |Less than 2 psi 
[Pressure Drop|osinwe | 
Specific Graviy|060 | 


TUBE SIZE (inches) 


AE RT maro» 

oms | өне | 128 [ча | 398 | 
ое ја ревии we | m [om | ци i pu 
ево рм ја тво је ww | oo | шеа 
Sa рана 1 py CUR NEUE жұн жылы ж 
Кор рени ри еа, Реј жақ SSS ЗЕ UN 
Dec uu lan CT зщ, Ал pp mw] uw ЕС = 
REGNIS F ОХ А ЈЕ е ие шой РОН. = Жыл” OO 
zs ne pou uu x qs xD am. ИНЕС НЕ Ра ue 
DO nro me emi. Tuc ИДР s. un 0: 5) 

NA 32 56 79 170 306 482 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m*/h, 1 degree = 0.01745 rad. 
Notes: 
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. NA means a flow of less than 10 cfh. 
3. Table entries have been rounded to three significant digits. 
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TABLE G2413.4(4) 


puevu chow ЖЕНИ“ S| 
ИН ДНИ EN Энни a 
[Pressure Drop] Ops — OE 
--- srete cavo OOO OE 


TUBE SIZE (inches) 


Outside 


[ sam ове | 
inside — јав | 0% | и | ов | отв | ове | iz | чай | 126 | 
Ге [жт жш ры | 250 | ss | ss ров | зао | 
[39 Геј a m Гај i | зло | 6% | 0690 | за | 
[3 — m | s Ем ре | пао | зоо | мој а | пао | 
aes 9 | me | зе | «em | пе | ам | 
Ге а |> [m 3 T | зе | 32 | ме | ок | 
er == и је | i | 3e | se | пао | 
Ге Ге r w [ве ри је | пе | зло“ T мо T3699 | 
Бет ы ист +з. = 

сер ве om | ве | па | zm | зао | за | 
жеккен: s [| m IL s Gs ü 5 це не 
na ` | е | и (зик ME (гео | oue | зае 889 | 
Гом Геј е | зе рм | 3 um 196 | 39 | 899 — 
Гете | ај B Гета аган | тло [юш чао 
[39 Гр е рм Ги | ов | њ | зе | 246 | за | 
Семе Т ж Г е тни К жол ЖЕЛЕ | ам | зака ав 
ры и рика а | | 15 | вк а 
[39 — | 3 | ич | m ра TF 
L|] а | ја ве јон | nep p ој 388 | 
Ееее аа. | 5 (| ep wp we | за“ | ме pue цм | 
КОО к | а | мо Геј | 39 | 18 | 3185 | 33 | 
ЕЕ, | x. а (ее | ии | | Be] зи | 
Кине мој е [39 же Ww ја | | се 987] 
[39 | 3 | € | е | но |» [м | see | 
ERST јо ја КЕ СЗ. sasi ы ЖШ Ps wA e | 5 | ме 2:9 
EN] е | ми сиг quw Ги | 38 | мг | ие за | 
EE] тој ч (| иот Ги Ги | в | ав | 
ег ры роты’ 
рр | ч Геј је | те ры | 239 | 
Е Ге | јет не кат 
ENS 31 3c Em И ИШ... 7: ж 
ае [vm | w meum um [m pw | ume mm 
De [€ [| 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m/h, 1 degree = 0.01745 rad. 


Notes: 
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. Table entries have been rounded to three significant digits. 
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VJ TABLE G2413.48) METERLIIESEL ae а 
Lo EL. 
евала ерозии 

зэр» — | 


TUBE SIZE (EHD) 
Flow 
EE ии 
| Length (ft) (ft) Capacity in Cubic Feet of Gas per Hour 


x 5 рае pn | 4 [эз | ze [эп | se | зз [197 [1759 [1970 | 3660 | 416 | 
[3 [x «€ [s [e | 192 | 330 | se | 659 46 | 126 | 1470 | 2600 | 2930_ 
[as [s [3s ри | 2 [з | 287 | 316 | 524 | es | мво | 1200 | 2,40 | 2400 | 
C s [ue [zm [s | 9 [1 | па | 206 |» | e | 462 [төз | 936 166 | L860 | 
[39 fe 25 [э [з | 9 uz [ue [эв [э [а [75 | ese [13% | 12001 
o ШЕН ЕЕЕ [ев s [14 | tes | 292 | se | 59 | 6 [ui | 1220 
[8 | i r [3 3 [я | 9 [35 јаз | 267 [эв зо | ов [199 | 129 
[5 [m јаве | [3] $9 |» | r | ra | 228 | 25 | ап | 363 | 000 [ыо 
о ОСИ | 2 | 33 | в | в [пз | 2 | 22 | 27 [аф | 57 p 
ри ] 3 [з | 66 | r | Ds | 219 | 22 | 45 | 9 | sr | 95 _ 
[39 | ° [з | 26 [з | и | € [лш [ns [з [25 | 39 [48 | 89 | 95 | 
[39 7 | |2 | | 2 | # [ж m | 25 [э [э | өт | 76 | 
[ w | «| | mi, а 3 4] е | не | то js | во [в | 
[29 | s | s ШІН [35 [3 | [в 74 | 3 | пп [т [39 | 338 | 591 | 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-іпеһ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
ж includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = 1.37, where L is additional length (feet) of tubing and n is the number of additional fittings or bends. 
2. EHD—Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 
3. Table entries have been rounded to three significant digits. 
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TABLE G2413.4(6) 
CORRUGATED STAINLESS STEEL TUBING (CSST) 


TUBE SIZE (EHD) 


Flow 
_ TEES EES wl a ји Си | | e ЕС а 


Capacity in Cubic Feet of Gas Per Hour 

0 |е | зат | 700 [1499 | 1370 | 2590 | 2990 | 4510 |5457 |900 | 10,700 | 18,600 | 21,500 
2 [e| | 374 | 444 | 709 | 876 [1620 | 1870 | 2890 | 3258 | 6040 | 6780 | 1190 | 13,700 
C o — 18i | 200 | 342 | 405 | зо | мг таво | 1700 | 2640 | 2987 | 5510 | 6200 [10500 [12.500] 
ао [19 [пт [т | ви | 567 | 696 | 1270 | 1470 | 2300 | 205 | 46 | 5380 | 9440 | 10,500 
С» |o [1 [эв [257 | а | 52 | 922 |1470 | 1690 | 132 | 3470 | 3950 | 6540 | 7540” 
во [o | по [эп [29 | т | 49 | зө? | 1030 | 1640 | 1474 | 3360 | 3820 | 6730 | 7690 
оя | пот | 189 | 222 | 366 | 44s | 795 | 920 | 1470 [1685 | 3000 3420 | вазо КЕСИ 
[186 Гев [155 18 | 302 | 364 | 66 | 748 | 1210 1389 2440 | 2800 | 4946 | 520 | 
[328 [39 e [n [лат [23 | 2: | 497 | $06 | 94 [1090 | L890 | 2180 | 3850 | 4360 | 
[30 Га [Ге | 0 | 9 | 217 | 260 | аз | 55 | se | 99 | 1720 | 190 | 3520 | 3580- 
аю [38 | 5 | 95 | пи [19 | 225 | 390 | 455 | те | 91 | 1490 | 1:30 | 3066 | 3450 | 
[39 __|за | 4 | % | 1 [170 | 202 | эв | 404 | 52 | 785 [1330 | 1550 | 246 | 3090 | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 mš/h, 1 degree = 0.01745 rad. 

Notes: 

1. Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds ?/, psi, DO NOT USE THIS TABLE. Consult with the 
regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator can vary with flow rate. 

2. CAUTION: Capacities shown in the table might exceed maximum capacity for a selected regulator. Consult with the regulator or tubing manufacturer for 
guidance. 

3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = 1.3n where L is additional length (feet) of tubing and n is the number of additional fittings or bends. 

4. EHD—Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 

5. Table entries have been rounded to three significant digits. 


530 2021 OREGON RESIDENTIAL SPECIALTY CODE 


FUEL GAS 


| TABLE G2413.4(7) 
POLYETHYLENE PLASTIC PIPE 


EUR. 777 АИЫ 2 
мет | 
warna 


PIPE SIZE (inches) 


Бе. RU Ноу а РЕ s F er зе 
[Designation | ыж | sn | эми | Sm | зит | SH | 
ле — | 599 | 98 | ае | tms | чи | че | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 531 


FUEL GAS 


TABLE G2413.4(8) 
POLYETHYLENE PLASTIC PIPE 


Рајс mud | Нон 


Pressure opt) 


3,710 6, г 9,690 
3,170 5,490 8,300 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 


532 2021 OREGON RESIDENTIAL SPECIALTY CODE 


FUEL GAS 


TABLE G2413.4(9) 
SCHEDULE 40 METALLIC PIPE 


Undiluted Propane 


Inlet Pressure | 10.0 psi 
Specific Gravity 


Pipe sizing between first stage (high-pressure regulator) and second stage (low-pressure regulator). 
PIPE SIZE (inches) 


INTENDED USE 


пошта TT 0-71 
Ге | 332 [зз [1з | 2690 | юзю | төю | зае | зо | бою | 
C o | o | 260 | 49% [олю | 1539 | 29.400 | 19 | өю | вю | 
Гео Ги | 240 | 430 | som [сыш | 200 | мш | 7639 | 156000 | 
C o Ги | 22. [азо | а [сыш | 2520 | «мю | ою | нао | 
C o [im [ыш | 39» | вю | вю | 550 | ул | se | 1599 | 
Ге Ге | 200 | sm | тло | пао | 2230 | зао | ем | imme | 
юм | reo [мш | в2ю | 93 | по | ме | sosoo | ие | 
|а | L [мю | 430 | $49 | оз | ва | зло | 789 | 
C o БЕСТЕН БЕГЕН БЕСТЕН 39m | 4&0 Ге | ме | 2590 | чао | 
Ге Ги | 2 | 140 | 2:9 | 449 | ме | ви | в | че | 
С, [зт [ж | km | 28 | 420 | ме | ам | тюзю | зао | 
Го ја Ге | ыю | 249 | 3e | 700 | пою | 1989 | чао | 
Го ја Ге [im | 236 | 355 | вю | ве | 1920 | зм | 
Сз» [ж | s | inm | 229 | 34e | өю | юзю | өю | зао | 
[Gum [з | s [мю | 229 | 339 | мм | 1020 | вю | 3699 | 
ов [ж | s | teo | 246 | 3m | че | зло | nae | зм | 
[em [з | + | мо | 120 | 239 | аю | зе | ше | зе. | 
лу» | r | + | 2 | њим | 336 | че | 3229 | вю | мо | 


For SI: 1 inch = 25.4 тт, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour — 0.2931 W, 1 cubic foot per hour — 0.0283 m?/h, 1 degree — 0.01745 rad. 


Note: Table entries have been rounded to three significant digits. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 533 


FUEL GAS 


TABLE G2413.4(10) 
SCHEDULE 40 METALLIC PIPE 


[mammae | 


INTENDED USE Pipe sizing between first stage (high-pressure regulator) and second stage (low-pressure regulator). 


PIPE SIZE (inches) 
аа n |. Ск. Чи а | 3... 2% | ЖЕР ЖЕН 
(до | ово | osa | мо | че | 150 | 207 | 249 | 308 | 
ШЕГЕН БЕСТЕН ЕКЕН вто | 2050 | зае | 63000 | том | 2700 | 
зе | зо | зе | moo | 1659 | s170 | sooo | зоо | 152000 | 
[ 125 | 20 | sx | ше | зае | 2920 | 50 | юзю | 167800 
C œ | s | 1 | 2330 | sae | те | 19000 | 290 | зае | ма 
[ 75 | se | imo | зе | че | био | пао | иа | 3149 | 7649 _ 
[ 9» (| se [мю | мю | ыю | ем | вой | 920 | зао | 69,200 _ 
о | 4 | 109 | 199 | зе | зе | пао | тыш | 320 | 65.400 | 
[ 19 | 34 | 70 | 139 | 270 | ыю | see | оно | 2,80 ЕСТЕН 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 mš/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 


70 
100 
125 
150 
175 


534 2021 OREGON RESIDENTIAL SPECIALTY CODE 


FUEL GAS 


TABLE G2413.4(11) |22222 Gas |Undiluted Propane 
SCHEDULE 40 METALLIC PIPE 


Specific Gravity | 1.50 


INTENDED USE Pipe sizing between 2 psig service and line pressure regulator. 


PIPE SIZE (inches) 


[ol e. “Ші ЕЕЗ ЕЕ ЖА ке ТОЛЫ ЖЕТ Го ВИ 


Т ЈА 


БЕ 

tena 

[m | 300 | зам | пад | пәю | 3430 | saso [97.100 [198.000 
Г 

8 

8 

7 


1,820 3,420 7,020 10,500 20,300 32,300 57,100 116,000 
1,700 3,210 6,590 9.880 19,000 30,300 53,600 109,000 
1,610 3,030 6,230 9,330 18,000 28,600 50,600 103,000 
1,430 2,690 5.520 8,270 15,900 25,400 44,900 91,500 
150 | 58 | 1,290 5.000 7,490 14,400 23,000 40,700 82,900 
1,190 2,240 4,600 6,890 13,300 21,200 37,400 76,300 
1,110 2,080 4,280 6,410 12,300 19,700 34,800 71,000 
WEZ ШИ XQ LZ 1,850 3,790 5.680 10,900 17,400 30,800 62,900 
1,430 2,940 4,410 8,490 13,500 23,900 48,800 
1,340 2,760 4,130 7,960 12,700 22,400 45,800 
1,270 2,610 3,910 7,520 12,000 21,200 43,200 
1,210 2,480 3,710 7,140 11,400 20,100 41,100 
gem A СС ШЕ Mw 1,150 2,360 3,540 6,820 10,900 19,200 39,200 
1,020 2,090 3,140 6,040 9,630 17,000 34,700 
1,000 1,790 2,680 5,170 8,240 14,600 29,700 
1,100 1,700 2,550 4,910 7,830 13,800 28,200 
1,200 1,620 2,430 4,680 7,470 13,200 26,900 
1,300 1,550 2,330 4,490 7,150 12,600 25,800 
1,400 1,490 2,240 4,310 6,870 12,100 24,800 


1 


20 
30 
40 
50 
70 
125 


1,300 1,950 3,760 6,000 10,600 21,600 
1,270 | 190 | 3,650 5,820 10,300 21,000 
1,230 1,840 3,550 5,660 10,000 20,400 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-їпсһ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m*/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 535 


FUEL GAS 


TABLE G2413.4(12) 
SCHEDULE 40 METALLIC PIPE 


позови — — |] 
T | 


Pipe sizing between single- ог second-stage (low pressure) regulator and appliance. 
ЖӨБНЕСЕЛЕТ --- мн Ие ЛЕГІ — 

Асап үз | 356 | zer | 245 | я [в | 

| | 39000 | 


о 
с 
~ 
= 


Length (ft) Capacity in Thousands of Btu per Hour 
1,150 2,350 3,520 6,790 10,800 | 19100 | 39,000 
1,620 2,420 4,660 7,430 13,100 26,800 


N 
e 


эю | ае | 335 | 39% | ње | nm | 
[ ino | i4 | 320 | sue | 39» [тышо | 
Ге Ги ре Ги Го pe om Ге | ме [вю | 
Геј је | ме | пе ја | 29» | зао | ме | пао 
Ге Ги је ри Ге e зе [ мю зао | пао | 
рр ра Ге | ве ром | 2 | че | ses | 
[x Ге | a ја | за | ви р | зло ј за: | ме | 
Го Ги Ге | ап | на | ж | ыз Ге | зи | ме | 
Ге a| | T | БЕСІН БЕСТЕН р | ме | е | 
Ге Геј Геј о | зе | во | во | зло | зло | 
Ге Гај Ги р Ги | om | зао | зе | че | 
Ге o» Ге ре poa | o9 | Би | а | че 
рр ри | аа | 5 Ги | ме | мо | 
ње ја Ба a] [ж | Го T ве | зе | 
pce oum | (мор мој 3. [-€ | ме | ча sm] 
[99 је ри ре ре Ге | | зао м | ме | 
рр Ги ја Ги Ге Ги [м | зао | 
Гр њ ја Го Ге Го Ге CI m] sk | ш | мо | 
о ја | € |» | јат | ва Ги | ми | ме | 
Ге ја _|_« | е | не |_з | зе Ги | а | зо | 
Т” ТЕ s рр 5 | “| m | ав P зи. 
БЕ 5-1 «c a m] s | s] 59 | ме | 
Гра ја | € | | ры | зе Ги | а | зо | 
EN со | ч | eto 3 7| ит | т | ом | цо | 
[3 ја Геј Ге ја“ | ЖЫ ШЕ: | ма | 3299 | 
о је Геј zm ра Ге | шт | 
TO БЕНЕН БЕРГЕН ШЕСГДЕН 0 ри ра | 5 | ве | ево | ње | 
РЕ 0 | woe ae | mp е | т | чи eae | 
Ген «| s | ај m Гај е Ге | ми [asw | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m*/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 


сл 


~ 


+ 
© 


536 2021 OREGON RESIDENTIAL SPECIALTY CODE 


FUEL GAS 


TABLE G2413.4(13) 
SEMIRIGID COPPER TUBING 


Inlet Pressure | 10.0 psi 


INTENDED USE Sizing between first stage (high-pressure regulator) and second stage (low-pressure regulator). 


пр сар ве Grp БЕ оты И ЭРЕ > rt | 

Length (5 

[s | ов [уз 3e | 35 | na | x | xe | лю | 

пао | 200 | 29 | 6% | пао | xe [ ав | 

о ues | 22 ја | ss | зш | зае | 

Гас | seo [мю | 42 [тю | ом | зае | 
5 


[3 
~ 

; - 
— 


ы 
о 
un 
N 


ul + 
~ | N 
= + 
Min 


~ 
~ 
~ 


72 
58 
50 
44 
40 
36 
343 


о 
N 
оо 
| 


[55 | 12 | ime | зло | бео | юзю | 299 — 
Гора ја је ја јо | 34e | мо | ме | 289 | 
ори | s | e | v је | ую | ме | зе | ва | 
[m — Би | z ре је | 3m | 289 | ме | пао | ва | 
[чот | ө» ра ] e ] ри | 24 | че | ме | ме | 
[29 Би Ге Гра | _та ыш | юй | ме s 
ао Бе ре qom Ге Ем | мој ме | 3e» | nas | 
Ге Би Ге p зе | | ит | ме | за | че | 3629 | 
ло Ев ре | за Ем | ти | њ | 3s | чи | зе | 
је Гр | ње | ва ри ри | БЕКІГЕН БЕСТІ” | ме | че | 
ee р а ae жая”, | 3. ка 
тре ра Ге ] 3 | 4 | 1 | а | зао | мо | 
мори | зо ураш Еј рю | ме | | 
Го Гор“ је ы-ы | в | а | зи | че | 
ры ро |o Ee |. | пе pw» (ми 
[ 3m | » | & | m | m | m | « | e | њ | зе | 
Гр L Ге Ге Ги || ж | wm | 3e | 389 | 
For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m°/h, 1 degree = 0.01745 rad. 


7 
4 
0 
3 
1 
9 
2 


~ 


2021 OREGON RESIDENTIAL SPECIALTY CODE 53 


FUEL GAS 


TABLE G2413.4(14) 
SEMIRIGID COPPER TUBING 


TUBE SIZE (inches) 
о то 
Е завери ок SE | тера | 
быз [вв | оо | 068 | om | озз | їз | 198 | 16 | 28 | 
тє | оз | ош | osx | оз | ors | oss | +26 | тай | їз» | 
нане е а (мре S “| зе | sss ЯЕ | 


ЕЕ g; 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-іпеһ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Notes: 
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. NA means a flow of less than 10,000 Btu/hr. 
3. Table entries have been rounded to three significant digits. 


538 2021 OREGON RESIDENTIAL SPECIALTY CODE 


FUEL GAS 


TABLE G2413.4(15) 
SEMIRIGID COPPER TUBING 


wasa 
эрес и | 


TUBE SIZE (inches) 
Шар жы NE NM. mih жылы о 
pactum 15-22% Jem WI E TCI СР ВС... 7 7700 
[wm јин | sme | vex | wm | var | за | таи | sum | ии 
[side [0308 | 0402 | esr | osse | ors | ов | 126 | ми | ав. 
Ге | G ре ра T sme | 430 [ эю [юзю | ме | ча 
Ге | 2 | s ри [мю | зэ» | s Ги | пэю | ив 
s рм Ге Ги рија Ге | а | ом | 56 | 
ПИ ретро | вв Ба Гај ме | ме | ше | зло 
Ге Геро Ге ра es] 3e | cem | ове | ае 
о | a |а| r | моја | ме | » | ви | 
Ге Ге oe Геј | sc ја | ме | мя | пм | 
Ге Гер Бе ре Ба | аље | ме | зе | че 
Ге Ге рм ре ре Гај ја ЕС | ве 
m Ге ра ре | та Гај зе | ме | сео | зао 
Ге Ге Ге ре је е Гај мо | ме | ам 
Ге Ге Ги ре ра Гр Гај ме | ме Ги 
Го Ге Геј | ве Ге Ги 325 | ме | поло 
Etpa. emet] wy јасни ри | мој ма Гомез 
9 Ге Ге ја рас је aee | 2e | че | ме | 
[a Ге ри | S ре ја Го | ме | ме | зе 
Ге Ге pone qoum ри pos Гај зао | зе | зе | 
р A тг јет јако NE зе А 
тре Гер ре m ри Ги ЖЕ БЕТІН ЕКІСІН 
xs 
ыы ровер ЕГ ССТ QUE CIR 22M 


раја ре Гра ox ра Гир ај ме 
ies Гра“ ри је Ги је oe aes С | 
Еее (ирски јат ВЕ Ели s= сщ 
Косово ром Р а Е Ры” 18 
рм ри || мог | fa И | во | зи 
[3m | ае Ба Бе ри Ге | 99 | 3 Ги 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-іпеһ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Notes: 
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. Table entries have been rounded to three significant digits. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 539 


FUEL GAS 


TABLE 24134416) 
РА 


— u | 


-o  ————— 
Designation 
Bengt) 


ра 39 [ш pan [3 | ee | 744 | 99 [1420 [16$ [135 [3279 5789 [6550 
[39 [o|o [тэ 15 | 254 | 303 [ээ | ses on | пе [1999 [2226 [по | 4620] 
sa за pear | 208 | 28 | 422 | 490 | 775 | 972 [162 [1909] 537 [3:99] 
2 — | 34 4 3 [ue | тв | | эв | 225 [я | 9 [140 [169 | 2930 | 3290 
Кз» [o 2] а | [e pss [эз за | тв [1239 таво [269 | 2940. 
и ря | 7 | 297 | за [эв | 68 [1189 [1359 [249 |3640) 
К» [m [3 [9 | та p ps [2 | 27 | 29 [ао | 988 [179209 [2339] 
а зо ав | s | us | or | 27 | 26 | зәт | se | se | L050 | 1470 [2089] 
су ш о ЕЧЕШЕ ВЕ. С те аме x ЗЕЛЕ С д 
и p 9 [зт 9 pur [пэт | 22 | 30 | же [таз | 890 [159 |176) 
fas pm ] +] 5 [9 | пој тв | 28 | зот аав | 9e | 833 | 1490 [16] 
С» pus zr [Га | пе [ле [19r 286 | 414 | $56 | 782 [140 [1589] 
[3 — [34 [29 [Га 4 | 8 ја [159 [вв | 270 [39 | e | 746 [1 [1489] 
[38 [o pus з 3e | 6 [75 | 23 [мз | 27 | ээ soe | ет [199 [12] 
x æ [o ||| з | e | в | па |o [вз [28 238 | s | 9s [150] 
[29 [s |e |a| s| ao [пт | 16 | 254 | 9 | 26 | 8 
[e [s uj | | s | sr | % wr [ат | 234 | 37 [а | 77 | 854 | 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m*/h, 1 degree = 0.01745 rad. 
ет includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = 1.3 where L is additional length (feet) of tubing and п is the number of additional fittings or bends. 
2. EHD—Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 
3. Table entries have been rounded to three significant digits. 


540 2021 OREGON RESIDENTIAL SPECIALTY CODE 


FUEL GAS 


@ TABLE G2413.4(17) x снами — — 
ТҮКӨ К ыр Бйр... s 


роте о | 


INTENDED USE: SIZING BETWEEN 2 PSI SERVICE AND THE LINE PRESSURE REGULATOR. 


TUBE SIZE (EHD) 


Flow 
БЕ у con en амин quc (oe eo [o а, 


Capacity in Thousands of Btu per Hour 
о [26 | sss | 927 ro | 740 [2170 [4:00 [4720 | 7130 | 7958 [15200 16800 [25:0 [34206 
оао [эл | 4 | 554 | 896 Пао |z016 [2320 |3650 [4,16 | 7.530 | 8500 [14300 17200 
С» [| 26 | 220 [496 | sue | 986 [1:50 | 2070 | 3260 3:702 |8730 | 1610 [13400 15400 
sa | 196 | 344 | 306 | вез | 89 | 1460 | 1,690 | 2680 | 3.053 | заво | 6230 [11000 1200 
ъ= [46 [189 [ээ | 33 | 643 | 768 [1.10 [130 |2590 | 2961 | 5300 | 640 [10600 12200 
| па |19 | 398 | 350 | 578 | 705 [1260 1450 [2330 [2682 [4.40 |5410 | 9530 |10564) 
0 a fos ir | 222 | sm | 4s | 765 | өтө | 1496 [1:22 [2980 | 3440 | 6080 | 6200 
am — |е | 9 [зї | из | 298 [355 | 616 | 716 | 160 [1376 2350 | 2780 | 4830 | 5460_ 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m*/h, 1 degree = 0.01745 rad. 

Notes: 

1. Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds '/, psi (based оп 13 in. w.c. outlet pressure), DO NOT 
USE THIS TABLE. Consult with the regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator can vary with flow 
rate. 

2. CAUTION: Capacities shown in the table might exceed maximum capacity for a selected regulator. Consult with the regulator or tubing manufacturer for 
guidance. 

3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = 1.3n where L is additional length (feet) of tubing and п is the number of additional fittings or bends. 

4. EHD—Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 

5. Table entries have been rounded to three significant digits. 
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TABLE G2413.4(18) Gas [Undie Propane 
CORRUGATED STAINLESS STEEL TUBING (CSST) и ОСЫН — RN 
Pressure Drop 


Specie аму 


TUBE SIZE (EHD) 


Dump ow | w | e J | жи» и | з ра | м | e | m | 64. 


Length (ft) Capacity in Thousands of Btu per Hour 


DE. = DM RIEN sopar” L b oem 
7-70 — [ 9 [1979 [ 1716 | 2060 [3152 | 4000 | 7550 | 8950 [15,00 | 14441 [28:00 31200 | $4400 [езуно 
2 1591664 | 1090 | 1310 | 2040 [250 | 1860 | 5800 | $400 | 359 | 18000  ro300 [34,00 |40400 
з — [ar | воз | ө» [119 180 2240 | 430 | 5100 | 1686 | 8364 [16400 [16200 [31,30 |36900 
[39 | 396 [з | ве | 1030 [130 | 2030 | 1820 | 4400 | 668 | 1469 [4200 15800 [27400 [32,00 
Сз [a [эв [бт | 757 | 1210 [199 | 2770 |3199 | 4.920 | 559 позою [1,600 20300 |23400) 
C w [25 | 363 | es | 231 | 470 [159 2680 | 3090 |3770 | 5372 9590 1120 [15600 21700 
Сл [25 | 324 | sss | ese | 1050 [1300 2390 | 2760 | 4280 | 4830 |8950 10000 | 7,600 20300 
„во — [9e [262 | 453 | 335 | se | 1060 [1940 | 2240 [3510 [3985 7270 | 8210 |14406 |16500 


For SI: | inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 т°/, 1 degree = 0.01745 rad. 

Notes: 

1. Table does not include effect of pressure drop across line regulator. Where regulator loss exceeds] psi, DO NOT USE THIS TABLE. Consult with the 
regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator can vary with the flow rate. 

2. CAUTION: Capacities shown in the table might exceed maximum capacity of selected regulator. Consult with the tubing manufacturer for guidance. 

3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: 7, = 1.3n where 7, is additional length (feet) of tubing and п is the number of additional fittings or bends. 

4. EHD—Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 

5. Table entries have been rounded to three significant digits. 
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TABLE G2413.4(19) 
POLYETHYLENE PLASTIC PIPE 


Specific Gravity | 1.50 
INTENDED USE PE pipe sizing between integral 2-stage regulator at tank or second stage (low-pressure regulator) and building. 


PIPE SIZE (inches) 


рене | в | зн | sn | зоя 
w 


187 375 677 1,170 3,180 


890 1,340 2,420 
807 1,220 2,190 
742 1,120 2,010 


1,040 1,870 


ШЕ 5 wu 103 207 374 648 978 1,760 


| 
° 
— 
с 
° 
о 
| 
— 
Un 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-іпсћ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 
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TABLE 62413.420) 
нове ре XM c c m] 


PE pipe sizing between 2 psig service regulator and line pressure regulator. 


INTENDED USE 
PIPE SIZE (inches) 


Ses: 1) 5 — | 
я ја | 
ење | sos | зыят | мен | ышт | эми | ви | 
[ wmep — | s | we | m | зш | чи | че | 
ПИ Те memi Шш 58 | man в | 
pego аю —| зи 9 | пм (е 
RUE -— ue | ЕСЕ ме | чо L Ta] ми | 
та раты, 25 Иан | ове -| за | па | 
Ге че ее го | sm | таю | 
ИЛ” m Е мој ws | мо ја | 
Гете ( № Y] мој ао Ш | 
БЕНЕН” оо | паа зю | ue | матери | 
Го -— | еј ue јо | мор | 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-їпсһ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 
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- TABLE G2413.4(21) Undiluted Propane 
7 POLYETHYLENE PLASTIC TUBING 


Specific Gravity 


Plastic Tubing Size (CTS) (inch) 
BOO зе = ар С: Оне oT 
087 mm tr HER GC T 


828 
569 
457 
391 
347 
314 
289 
269 
252 
23 
211 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-іпеһ water column = 0.2488 kPa, 
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m?/h, 1 degree = 0.01745 rad. 
Note: Table entries have been rounded to three significant digits. 
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G2414.4.1 Cast iron. Cast-iron pipe shall not be used. 


G2414.4.2 Steel. Steel, stainless steel and wrought-iron 
pipe shall not be lighter than Schedule 10 and shall com- 
ply with the dimensional standards of ASME B36.10, 10M 
and one of the following standards: 


1. ASTM A53/A53M. 
2. ASTM A106. 
3. ASTM A312. 


G2414.5 Metallic tubing. Tubing shall not be used with 
gases corrosive to the tubing material. 


G2414.5.1 Steel tubing. Steel tubing shall comply with 
ASTM A254. 


G2414.5.2 Stainless steel. Stainless steel tubing shall 
comply with ASTM A268 or ASTM A269. 


G2414.5.3 Copper or copper-alloy tubing. Copper tub- 
ing shall comply with Standard Type K or L of ASTM 
B88 or ASTM B280. 


Copper and copper-alloy tubing shall not be used if the 
gas contains more than an average of 0.3 grains of hydro- 
gen sulfide per 100 standard cubic feet of gas (0.7 milli- 
grams per 100 liters). 


G2414.5.4 Corrugated stainless steel tubing. Corrugated 
stainless steel tubing shall be listed in accordance with 
ANSI LC1/CSA 6.26. 


G2414.6 Plastic pipe, tubing and fittings. Polyethylene 
plastic pipe, tubing and fittings used to supply fuel gas shall 
conform to ASTM D2513. Such pipe shall be marked “Gas” 
and “ASTM D2513." 


Polyamide pipe, tubing and fittings shall be identified and 
conform to ASTM F2945. Such pipe shall be marked “Gas” 
and “ASTM F2945." 


Polyvinyl chloride (PVC) and chlorinated polyvinyl chlo- 
ride (CPVC) plastic pipe, tubing and fittings shall not be used 
to supply fuel gas. 


G2414.6.1 Anodeless risers. Plastic pipe, tubing and 
anodeless risers shall comply with the following: 


1. Factory-assembled anodeless risers shall be recom- 
mended by the manufacturer for the gas used and 
shall be leak tested by the manufacturer in accor- 
dance with written procedures. 


2. Service head adapters and field-assembled anodeless 
risers incorporating service head adapters shall be 
recommended by the manufacturer for the gas used, 
and shall be designed and certified to meet the 
requirements of Category I of ASTM D2513, and 
U.S. Department of Transportation, Code of Federal 
Regulations, Title 49, Part 192.281(e). The manufac- 
turer shall provide the user with qualified installation 
instructions as prescribed by the U.S. Department of 
Transportation, Code of Federal Regulations, Title 
49, Part 192.283(b). 


G2414.6.2 LP-gas systems. The use of plastic pipe, tub- 
ing and fittings in undiluted liquefied petroleum gas piping 
systems shall be in accordance with NFPA 58. 
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G2414.6.3 Regulator vent piping. Plastic pipe and fit- f^ 


tings used to connect regulator vents to remote vent termi- 
nations shall be of PVC conforming to ANSI/UL 651. 
PVC vent piping shall not be installed indoors. 


G2414.7 Workmanship and defects. Pipe, tubing and fit- 
tings shall be clear and free from cutting burrs and defects in 
structure or threading, and shall be thoroughly brushed, and 
chip and scale blown. 


Defects in pipe, tubing and fittings shall not be repaired. 
Defective pipe, tubing and fittings shall be replaced. (See 
Section G2417.1.2.) 


G2414.8 Protective coating. Where in contact with material or 
atmosphere exerting a corrosive action, metallic piping and fit- 
tings coated with a corrosion-resistant material shall be used. 
External or internal coatings or linings used on piping or com- 
ponents shall not be considered as adding strength. 


G2414.9 Metallic pipe threads. Metallic pipe and fitting 
threads shall be taper pipe threads and shall comply with ASME 
В1.20.1. 


G2414.9.1 Damaged threads. Pipe with threads that are 
stripped, chipped, corroded or otherwise damaged shall not 
be used. Where a weld opens during the operation of cutting 
or threading, that portion of the pipe shall not be used. 


G2414.9.2 Number of threads. Field threading of metallic 
pipe shall be in accordance with Table G2414.9.2. 


TABLE G2414.9.2 
SPECIFICATIONS FOR THREADING METALLIC PIPE 


APPROXIMATE LENGTH 
IRON PIPE SIZE | OF THREADED PORTION 
(inches) 
— 


APPROXIMATE 
NO. OF THREADS 
TO BE CUT 


For SI: 1 inch= 25.4 mm. 


G2414.9.3 Thread joint compounds. Thread joint com- 
pounds shall be resistant to the action of liquefied petro- 
leum gas or to any other chemical constituents of the gases 
to be conducted through the piping. 


G2414.10 Metallic piping joints and fittings. The type of 
piping joint used shall be suitable for the pressure-tempera- 
ture conditions and shall be selected giving consideration to 
joint tightness and mechanical strength under the service 
conditions. The joint shall be able to sustain the maximum 
end force caused by the internal pressure and any additional 
forces caused by temperature expansion or contraction, 
vibration, fatigue, or to the weight of the pipe and its con- 
tents. 


G2414.10.1 Pipe joints. Schedule 40 and heavier pipe 
joints shall be threaded, flanged, brazed, welded or assem- 
bled with press-connect fittings listed in accordance with 
ANSI LC4/CSA 6.32. Pipe lighter than Schedule 40 shall 
be connected using press-connect fittings, flanges, brazing 
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or welding. Where nonferrous pipe is brazed, the brazing 
materials shall have a melting point in excess of 1,000?F 
(538°С). Brazing alloys shall not contain more than 0.05- 
percent phosphorus. 


G2414.10.2 Copper tubing joints. Copper tubing joints 
shall be assembled with approved gas tubing fittings, shall 
be brazed with a material having a melting point in excess 
of 1,000°Е (538?С) or assembled with press-connect fit- 
tings listed in accordance with ANSI LC4/CSA 6.32. 
Brazing alloys shall not contain more than 0.05-percent 
phosphorus. 


G2414.10.3 Stainless steel tubing joints. Stainless steel 
tubing joints shall be welded, assembled with approved 
tubing fittings, brazed with a material having a melting 
point in excess of 1,000°Е (538?C), or assembled with 
press-connect fittings listed in accordance with ANSI 
LC4/CSA 6.32. 


G2414.10.4 Flared joints. Flared joints shall be used only 
in systems constructed from nonferrous pipe and tubing 
where experience or tests have demonstrated that the joint is 
suitable for the conditions and where provisions are made in 
the design to prevent separation of the joints. 


G2414.10.5 Metallic fittings. Metallic fittings shall com- 
ply with the following: 


]. Fittings used with steel, stainless steel or wrought- 
iron pipe shall be steel, stainless steel, copper alloy, 
malleable iron or cast iron. 


2. Fittings used with copper or copper alloy pipe shall 
be copper or copper alloy. 


3. Cast-iron bushings shall be prohibited. 


4. Special fittings. Fittings such as couplings, propri- 
etary-type joints, saddle tees, gland-type compres- 
sion fittings, and flared, flareless and compression- 
type tubing fittings shall be: used within the fitting 
manufacturer's pressure-temperature recommenda- 
tions; used within the service conditions anticipated 
with respect to vibration, fatigue, thermal expansion 
and contraction; and shall be approved. 


5. Where pipe fittings are drilled and tapped in the 
field, the operation shall be in accordance with all of 
the following: 


5.1. The operation shall be performed on systems 
having operating pressures of 5 psi (34.5 
kPa) or less. 


5.2. The operation shall be performed by the gas 
supplier or the gas supplier's designated rep- 
resentative. 

5.3. The drilling and tapping operation shall be 
performed in accordance with written proce- 
dures prepared by the gas supplier. 


5.4. The fittings shall be located outdoors. 


5.5. The tapped fitting assembly shall be 
inspected and proven to be free of leakage. 


G2414.11 Plastic piping, joints and fittings. Plastic pipe, 
tubing and fittings shall be joined in accordance with the 
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manufacturers’ instructions. Such joints shall comply with 
the following: 


1. The joints shall be designed and installed so that the 
longitudinal pull-out resistance of the joint will be 
greater than or equal to the tensile strength of the plas- 
tic piping material. 

2. Heat-fusion joints shall be made in accordance with 
qualified procedures that have been established and 
proven by test to produce gas-tight joints as strong as or 
stronger than the pipe or tubing being joined. Joints 
shall be made with the joining method recommended 
by the pipe manufacturer. Heat fusion fittings shall be 
marked “ASTM D2513." 


3. Where compression-type mechanical joints are used, 
the gasket material in the fitting shall be compatible 
with the plastic piping and with the gas distributed by 
the system. An internal tubular rigid stiffener shall be 
used in conjunction with the fitting. The stiffener shall 
be flush with the end of the pipe or tubing and shall 
extend to or beyond the outside end of the compression 
fitting when installed. The stiffener shall be free of 
rough or sharp edges and shall not be a force-fit in the 
plastic. Split tubular stiffeners shall not be used. 


4. Plastic piping joints and fittings for use in /iquefied 
petroleum gas piping systems shall be in accordance 
with NFPA 58. 


SECTION G2415 
PIPING SYSTEM INSTALLATION 


G2415.1 Installation of materials. Materials used shall be 
installed in strict accordance with the standards under which 
the materials are accepted and approved. In the absence of such 
installation procedures, the manufacturer's instructions shall be 
followed. Where the requirements of referenced standards or 
manufacturer's instructions do not conform to minimum provi- 
sions of this code, the provisions of this code shall apply. 


G2415.2 CSST. CSST piping systems shall be installed in 
accordance with the terms of their approval, the conditions of 
listing, the manufacturer's instructions and this code. 


G2415.3 Prohibited locations. Piping shall not be installed 
in or through a ducted supply, return or exhaust, or a clothes 
chute, chimney or gas vent, dumbwaiter or elevator shaft. 
Piping installed downstream of the point of delivery shall not 
extend through any townhouse unit other than the unit served 
by such piping. 

G2415.4 Piping in solid partitions and walls. Concealed 
piping shall not be located in solid partitions and solid walls, 
unless installed in a chase or casing. 


G2415.5 Fittings in concealed locations. Fittings installed 
in concealed locations shall be limited to the following types: 


1. Threaded elbows, tees and couplings. 
2. Brazed fittings. 
3. Welded fittings. 


4. Fittings listed to ANSI LCI/CSA 6.26 or ANSI LC4/ 
CSA 6.32. 
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G2415.6 Underground penetrations prohibited. Gas pip- 
ing shall not penetrate building foundation walls at any point 
below grade. Gas piping shall enter and exit a building at a 
point above grade and the annular space between the pipe and 
the wall shall be sealed. 


G2415.7 Protection against physical damage. Where pip- 
ing will be concealed within light-frame construction assem- 
blies, the piping shall be protected against penetration by 
fasteners in accordance with Sections G2415.7.1 through 
G2415.7.3. 


Exception: Black steel piping and galvanized steel piping 
shall not be required to be protected. 


G2415.7.1 Piping through bored holes or notches. 
Where piping is installed through holes or notches in fram- 
ing members and the piping is located less than 1"/, inches 
(38 mm) from the framing member face to which wall, ceil- 
ing or floor membranes will be attached, the pipe shall be 
protected by shield plates that cover the width of the pipe 
and the framing member and that extend not less than 4 
inches (102 тт) to each side of the framing member. 
Where the framing member that the piping passes through 
is a bottom plate, bottom track, top plate or top track, the 
shield plates shall cover the framing member and extend 
not less than 4 inches (102 mm) above the bottom framing 
member and not less than 4 inches (102 mm) below the top 
framing member. 


G2415.7.2 Piping installed in other locations. Where the 
piping is located within a framing member and is less than 
1'/, inches (38 mm) from the framing member face to 
which wall, ceiling or floor membranes will be attached, 
the piping shall be protected by shield plates that cover the 
width and length of the piping. Where the piping is located 
outside of a framing member and is located less than 1"/, 
inches (38 mm) from the nearest edge of the face of the 
framing member to which the membrane will be attached, 
the piping shall be protected by shield plates that cover the 
width and length of the piping. 


2415.7.3 Shield plates. Shield plates shall be of steel 
material having a thickness of not less than 0.0575 inch 
(1.463 mm) (No. 16 gage). 


G2415.8 Piping in solid floors. Piping in solid floors shall 
be laid in channels in the floor and covered in a manner that 
will allow access to the piping with a minimum amount of 
damage to the building. Where such piping is subject to expo- 
sure to excessive moisture or corrosive substances, the piping 
shall be protected in an approved manner. As an alternative to 
installation in channels, the piping shall be installed in a con- 
duit of Schedule 40 steel, wrought iron, PVC or ABS pipe in 
accordance with Section G2415.8.1 or G2415.8.2. 


G2415.8.1 Conduit with one end terminating outdoors. 
The conduit shall extend into an occupiable portion of the 
building and, at the point where the conduit terminates in the 
building, the space between the conduit and the gas piping 
shall be sealed to prevent the possible entrance of any gas 
leakage. The conduit shall extend not less than 2 inches (51 
mm) beyond the point where the pipe emerges from the 
floor. If the end sealing is capable of withstanding the full 
pressure of the gas pipe, the conduit shall be designed for the 
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same pressure as the pipe. Such conduit shall extend not less 
than 4 inches (102 mm) outside the building, shall be vented 
above grade to the outdoors and shall be installed so as to 
prevent the entrance of water and insects. 


G2415.8.2 Conduit with both ends terminating indoors. 
Where the conduit originates and terminates within the 
same building, the conduit shall originate and terminate in 
an accessible portion ofthe building and shall not be sealed. 
The conduit shall extend not less than 2 inches (51 mm) 
beyond the point where the pipe emerges from the floor. 


G2415.9 Above-ground piping outdoors. Piping installed 
outdoors shall be elevated not less than 3!/, inches (89 mm) 
above ground and where installed across roof surfaces, shall be 
elevated not less than 3"/, inches (89 mm) above the roof sur- 
face. Piping installed above ground, outdoors, and installed 
across the surface of roofs shall be securely supported and 
located where it will be protected from physical damage. 
Where passing through an outside wall, the piping shall be pro- 
tected against corrosion by coating or wrapping with an inert 
material. Where piping is encased in a protective pipe sleeve, 
the annular space between the piping and the sleeve shall be 
sealed. 


G2415.10 Isolation. Metallic piping and metallic tubing that 
conveys fuel gas from an LP-gas storage container shall be 
provided with an approved dielectric fitting to electrically 
isolate the underground portion of the pipe or tube from the 
above-ground portion that enters a building. Such dielectric 
fitting shall be installed above ground, outdoors. 


G2415.11 Corrosion and covering protection. Nonmetallic 
gas piping and coated and cathodically protected piping shall 
have a minimum of 18 inches (457 mm) of earth cover or other 
equivalent protection. Risers, including prefabricated risers 
inserted with plastic pipe, shall be metallic and shall be pro- 
tected in an approved manner to a point at least 6 inches (163 
mm) above grade. When a riser connects to plastic pipe under- 
ground, the horizontal metallic portion underground shall be at 
least 30 inches (762 mm) in length before connecting to the 
plastic service pipe. An approved transition fitting or adapter 
shall be used where the plastic joins the metallic riser. 


Ferrous metals in exposed exterior locations shall be pro- 
tected from corrosion in a manner approved by the building 
official after consulting with the gas supplier. 


Ferrous pipes installed underground shall not be placed in 
contact with other metallic objects such as pipes or wires. 


Zinc coatings (galvanizing) shall not be deemed adequate 
protection for piping below grade. Ferrous gas piping 
installed underground in exterior locations shall be protected 
from corrosion by one of the following: 


1. Coated and cathodically protected pipe. All gas pipe 
protective coatings shall be approved types, be machine 
applied and conform to recognized standards. Field 
wrapping shall provide equivalent protection and is 
restricted to those short sections and fittings necessarily 
stripped for threading or welding. Underground coated 
and wrapped gas piping shall be cathodically protected 
with galvanic anodes or rectifiers and electrically iso- 
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lated from the rest of the system by insulating unions 6 
inches (163 mm) above grade. 


2. Unwrapped (bare) pipe and special covering. 
Unwrapped ferrous gas piping being installed under- 
ground in exterior locations shall be protected from 
corrosion by being installed within a minimum 6-inch 
(163 mm) protective bed of sand around the gas piping, 
the pipe being centrally located within the sand back- 
fill, and all such horizontal piping shall have a mini- 
mum of 18 inches (457 mm) of earth cover or other 
equivalent protection. Underground piping shall be 
electrically isolated from the rest of the system by insu- 
lating unions placed a minimum of 6 inches (163 mm) 
above grade. 


3. Electrical isolation of fuel gas piping. Underground 
ferrous gas piping shall be electrically isolated from the 
rest of the gas system with listed or approved isolation 
fittings installed a minimum of 6 inches (163 mm) 
above grade. 


G2415.12 Minimum burial depth. Underground piping sys- 
tems shall be installed a minimum depth of 12 inches (305 
mm) below grade, except as provided for in Section 
G2415.12.1. 


G2415.12.1 Individual outdoor appliances. Individual 
lines to outdoor lights, grills and other appliances shall be 
installed not less than 8 inches (203 mm) below finished 
grade, provided that such installation is approved and is 
installed in locations not susceptible to physical damage. 


G2415.13 Trenches. The trench shall be graded so that the 
pipe has a firm, substantially continuous bearing on the bot- 
tom of the trench. 


G2415.14 Piping underground beneath buildings. Piping 
installed underground beneath buildings is prohibited except 
where the piping is encased in a conduit of wrought iron, 
plastic pipe, steel pipe, a piping or encasement system listed 
for installation beneath buildings, or other approved conduit 
material designed to withstand the superimposed loads. The 
conduit shall be protected from corrosion in accordance with 
Section G2415.11 and shall be installed in accordance with 
Section G2415.14.1 or G2415.14.2. 


G2415.14.1 Conduit with one end terminating out- 
doors. The conduit shall extend into an occupiable portion 
of the building and, at the point where the conduit termi- 
nates in the building, the space between the conduit and 
the gas piping shall be sealed to prevent the possible 
entrance of any gas leakage. The conduit shall extend not 
less than 2 inches (51 mm) beyond the point where the 
pipe emerges from the floor. Where the end sealing is 
capable of withstanding the full pressure of the gas pipe, 
the conduit shall be designed for the same pressure as the 
pipe. Such conduit shall extend not less than 4 inches (102 
mm) outside the building, shall be vented above grade to 
the outdoors and shall be installed so as to prevent the 
entrance of water and insects. 


G2415.14.2 Conduit with both ends terminating indoors. 
Where the conduit originates and terminates within the 
same building, the conduit shall originate and terminate in 
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an accessible portion of the building and shall not be sealed. 
The conduit shall extend not less than 2 inches (51 mm) 
beyond the point where the pipe emerges from the floor. 


G2415.15 Outlet closures. Gas outlets that do not connect to 
appliances shall be capped gastight. 


Exception: Listed and labeled flush-mounted-type quick- 
disconnect devices and /isted and labeled gas convenience 
outlets shall be installed in accordance with the manufac- 
turer's instructions. 


G2415.16 Location of outlets. The unthreaded portion of 
piping outlets shall extend not less than | inch (25 mm) 
through finished ceilings and walls and where extending 
through floors or outdoor patios and slabs, shall be not less 
than 2 inches (51 mm) above them. The outlet fitting or pip- 
ing shall be securely supported. Outlets shall not be placed 
behind doors. Outlets shall be located in the room or space 
where the appliance is installed. 


Exception: Listed and labeled flush-mounted-type quick- 
disconnect devices and /isted and labeled gas convenience 
outlets shall be installed in accordance with the manufac- 
turer's instructions. 


G2415.17 Plastic pipe. The installation of plastic pipe shall 
comply with Sections G2415.17.1 through G2415.17.3. 


G2415.17.1 Limitations. Plastic pipe shall be installed 
outdoors underground only. Plastic pipe shall not be used 
within or under any building or building slab or be oper- 
ated at pressures greater than 100 psig (689 kPa) for natu- 
ral gas or 30 psig (207 kPa) for LP-gas. 


Exceptions: 


1. Plastic pipe shall be permitted to terminate above 
ground outside of buildings where installed in 
premanufactured anodeless risers or service head 
adapter risers that are installed in accordance 
with the manufacturer's instructions. 


2. Plastic pipe shall be permitted to terminate with a 
wall head adapter within buildings where the 
plastic pipe is inserted in a piping material for 
fuel gas use in buildings. 

3. Plastic pipe shall be permitted under outdoor 
patio, walkway and driveway slabs provided that 
the burial depth complies with Section G2415.12. 


G2415.17.2 Connections. Connections made outdoors 
and underground between metallic and plastic piping shall 
be made only with transition fittings conforming to ASTM 
D2513 Category I or ASTM F1973. 


G2415.17.3 Tracer. A yellow-insulated copper tracer 
wire or other approved conductor, or a product specifi- 
cally designed for that purpose, shall be installed adjacent 
to underground nonmetallic piping. Access shall be pro- 
vided to the tracer wire or the tracer wire shall terminate 
above ground at each end of the nonmetallic piping. The 
tracer wire size shall be not less than 18 AWG and the 
insulation type shall be suitable for direct burial. 


G2415.18 Pipe cleaning. The use of a flammable or combus- 
tible gas to clean or remove debris from a piping system shall 
be prohibited. 
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G2415.19 Prohibited devices. A device shall not be placed 
inside the piping or fittings that will reduce the cross-sec- 
tional area or otherwise obstruct the free flow of gas. 


Exceptions: 
1. Approved gas filters. 


2. An approved fitting or device where the gas piping 
system has been sized to accommodate the pressure 
drop of the fitting or device. 


G2415.20 Testing of piping. Before any system of piping is 
put in service or concealed, it shall be tested to ensure that it 
is gastight. Testing, inspection and purging of piping systems 
shall comply with Section G2417. 


SECTION G2416 
PIPING BENDS AND CHANGES IN DIRECTION 


G2416.1 General. Changes in direction of pipe shall be per- 
mitted to be made by the use of fittings, factory bends or field 
bends. 


G2416.2 Metallic pipe. Metallic pipe bends shall comply 
with the following: 


1. Bends shall be made only with bending tools and pro- 
cedures intended for that purpose. 


2. Bends shall be smooth and free from buckling, cracks 
or other evidence of mechanical damage. 


3. The longitudinal weld of the pipe shall be near the neu- 
tral axis of the bend. 


4. Pipe shall not be bent through an arc of more than 90 
degrees (1.6 rad). 


5. The inside radius of a bend shall be not less than six 
times the outside diameter of the pipe. 


G2416.3 Plastic pipe. Plastic pipe bends shall comply with 
the following: 


1. The pipe shall not be damaged and the internal diame- 
ter of the pipe shall not be effectively reduced. 


2. Joints shall not be located in pipe bends. 


3. The radius of the inner curve of such bends shall be not 
less than 25 times the inside diameter of the pipe. 


4. Where the piping manufacturer specifies the use of spe- 
cial bending tools or procedures, such tools or proce- 
dures shall be used. 


SECTION G2417 
INSPECTION, TESTING AND PURGING 


G2417.1 General. Prior to acceptance and initial operation, 
all piping installations shall be visually inspected and pres- 
sure tested to determine that the materials, design, fabrication 
and installation practices comply with the requirements of 
this code. 


G2417.1.1 Inspections. Inspection shall consist of visual 
examination, during or after manufacture, fabrication, 
assembly or pressure tests. 
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G2417.1.1.1 Rough piping inspection. This inspection 
shall be made after piping authorized by the permit has 
been installed and before such piping has been covered 
or concealed or a fixture or appliance has been attached 
thereto. This inspection shall include a determination 
that the gas piping size, material and installation meet 
the requirements of this chapter. 


G2417.1.1.2 Final piping inspection. This inspection 
shall be made after piping authorized by the permit has 
been installed; all portions thereof that are to be cov- 
ered or concealed are so concealed; and fixtures, appli- 
ances or shutoff valves have been attached thereto. 


G2417.1.2 Repairs and additions. In the event repairs or 
additions are made after the pressure test, the affected pip- 
ing shall be tested. 


Minor repairs and additions are not required to be pres- 
sure tested provided that the work is inspected and con- 
nections are tested with a noncorrosive leak-detecting 
fluid or other approved leak-detecting methods. 


С2417.1.3 New branches. Where new branches are 
installed to new appliances, only the newly installed 
branches shall be required to be pressure tested. Connec- 
tions between the new piping and the existing piping shall 
be tested with a noncorrosive leak-detecting fluid or other 
approved leak-detecting methods. 


G2417.1.4 Section testing. A piping system shall be per- 
mitted to be tested as a complete unit or in sections. A 
valve in a line shall not be used as a bulkhead between gas 
in one section of the piping system and test medium in an 
adjacent section, except where a double block and bleed 
valve system is installed. A valve shall not be subjected to 
the test pressure unless it can be determined that the valve, 
including the valve-closing mechanism, is designed to 
safely withstand the test pressure. 


G2417.1.5 Regulators and valve assemblies. Regulator 
and valve assemblies fabricated independently of the pip- 
ing system in which they are to be installed shall be per- 
mitted to be tested with inert gas or air at the time of 
fabrication. 


G2417.1.6 Pipe clearing. Prior to testing, the interior of 
the pipe shall be cleared of all foreign material. 


G2417.2 Test medium. The test medium shall be air, nitro- 
gen, carbon dioxide or an inert gas. Oxygen shall not be used 
as a test medium. 


G2417.3 Test preparation. Pipe joints, including welds, 
shall be left exposed for examination during the test. 


Exception: Covered or concealed pipe end joints that 
have been previously tested in accordance with this code. 


G2417.3.1 Expansion joints. Expansion joints shall be 
provided with temporary restraints, if required, for the 
additional thrust load under test. 


G2417.3.2 Appliance and equipment isolation. Appli- 
ances and equipment that are not to be included in the test 
shall be either disconnected from the piping or isolated by 
blanks, blind flanges or caps. 
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G2417.3.3 Appliance and equipment disconnection. 
Where the piping system is connected to appliances or 
equipment designed for operating pressures of less than 
the test pressure, such appliances or equipment shall be 
isolated from the piping system by disconnecting them and 
capping the outlet(s). 


G2417.3.4 Valve isolation. Where the piping system is 
connected to appliances or equipment designed for operat- 
ing pressures equal to or greater than the test pressure, 
such appliances or equipment shall be isolated from the 
piping system by closing the individual appliance or 
equipment shutoff valve(s). 


G2417.3.5 Testing precautions. Testing of piping sys- 
tems shall be performed in a manner that protects the 
safety of employees and the public during the test. 


G2417.4 Test pressure measurement. Test pressure shall be 
measured with a manometer or with a pressure-measuring 
device designed and calibrated to read, record, or indicate a 
pressure loss caused by leakage during the pressure test 
period. The source of pressure shall be isolated before the 
pressure tests are made. Mechanical gauges used to measure 
test pressures shall use a 15-pounds-per-square-inch (103 
kPa) gauge for testing 14 inches water column (3.48 kPA) 
systems and a 100-pounds-per-square-inch (689 kPa) gauge 
for testing systems exceeding 14 inches water column (3.48 
kPa) operating pressure. The gauges shall not exceed the 
manufacturer’s listing and labeling. 


G2417.4.1 Test pressure. Gas piping systems under 14 
inches w.c. pressure shall be tested at a pressure of not less 
than 10 pounds per square inch (69 kPa) gauge. Test pres- 
sures shall be held for not less than 15 minutes with no 
perceptible drop in pressure. For welded piping and for 
piping carrying gas at pressures exceeding 14 inches water 
column (3.48 kPa) pressure, the test pressure shall be at 
least 60 pounds per square inch (414 kPa) for not less than 
30 minutes. 

Exception: Testing, inspection and purging of propane 

gas piping systems performed in accordance with 

NFPA 58. 


SECTION G2418 
PIPING SUPPORT 


G2418.1 General. Piping shall be provided with support in 
accordance with Section G2418.2. 


G2418.2 Design and installation. Piping shall be supported 
with pipe hooks, pipe straps, bands, brackets, hangers or 
building structural components suitable for the size of piping, 
of adequate strength and quality, and located at intervals so as 
to prevent or damp out excessive vibration. Piping shall be 
anchored to prevent undue strains on connected appliances 
and shall not be supported by other piping. Pipe hangers and 
supports shall conform to the requirements of MSS SP-58 
and shall be spaced in accordance with Section G2424. Sup- 
ports, hangers and anchors shall be installed so as not to inter- 
fere with the free expansion and contraction of the piping 
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between anchors. The components of the supporting equip- 
ment shall be designed and installed so that they will not be 
disengaged by movement of the supported piping. 


SECTION G2419 
DRIPS AND SLOPED PIPING 


G2419.1 Slopes. Piping for other than dry gas conditions 
shall be sloped not less than '/, inch in 15 feet (6.3 mm in 
4572 mm) to prevent traps. 


G2419.2 Drips. Where wet gas exists, a drip shall be pro- 
vided at any point in the line of pipe where condensate could 
collect. A drip shall be provided at the outlet of the meter and 
shall be installed so as to constitute a trap wherein an accu- 
mulation of condensate will shut off the flow of gas before 
the condensate will run back into the meter. 


G2419.3 Location of drips. Drips shall be provided with 
ready access to permit cleaning or emptying. A drip shall not 
be located where the condensate is subject to freezing. 


G2419.4 Sediment trap. Where a sediment trap is not incor- 
porated as part of the appliance, a sediment trap shall be 
installed downstream of the appliance shutoff valve as close 
to the inlet of the appliance as practical. The sediment trap 
shall be either a tee fitting having a capped nipple of any 
length installed vertically in the bottommost opening of the 
tee as illustrated in Figure G2419.4 or other device approved 
as an effective sediment trap. Illuminating appliances, ranges, 
clothes dryers, decorative vented appliances for installation in 
vented fireplaces, gas fireplaces and outdoor grills need not 
be so equipped unless specifically required by the appliance 
manufacturer's installation instructions. 


TO GAS SUPPLY IF 
BRANCH CONNECTS 
TO APPLIANCE OR TO 
APPLIANCE IF BRANCH 
CONNECTS TO GAS 
SUPPLY 


FIGURE G2419.4 
METHOD OF INSTALLING A TEE FITTING SEDIMENT TRAP 
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SECTION G2420 
SHUTOFF VALVES 


G2420.1 General. Piping systems shall be provided with 
shutoff valves in accordance with this section. 


G2420.1.1 Valve approval. Shutoff valves shall be of an 
approved type; shall be constructed of materials compati- 
ble with the piping; and shall comply with the standard 
that is applicable for the pressure and application, in 
accordance with Table G2420.1.1. 


G2420.1.2 Prohibited locations. Shutoff valves shall be 
prohibited in concealed locations and furnace plenums. 


G2420.1.3 Access to shutoff valves. Shutoff valves shall 
be located in places so as to provide access for operation 
and shall be installed so as to be protected from damage. 


G2420.2 Meter valve. Every meter shall be equipped with a 
shutoff valve located on the supply side of the meter. 


G2420.3 Individual buildings. In a common system serving 
more than one building, shutoff valves shall be installed out- 
doors at each building. 


G2420.4 MP regulator valves. A listed shutoff valve shall 
be installed immediately ahead of each MP regulator. 


G2420.5 Appliance shutoff valve. Each appliance shall be 
provided with a shutoff valve in accordance with Section 
G2420.5.1, G2420.5.2 or G2420.5.3. 


G2420.5.1 Located within same room. The shutoff valve 
shall be located in the same room as the appliance. The 
shutoff valve shall be within 6 feet (1829 mm) of the 
appliance, and shall be installed upstream of the union, 
connector or quick disconnect device it serves. Such shut- 
off valves shall be provided with access. Shutoff valves 
serving movable appliances, such as cooking appliances 
and clothes dryers, shall be considered to be provided with 
access where installed behind such appliances. Appliance 
shutoff valves located in the firebox of a fireplace shall be 
installed in accordance with the appliance manufacturer's 
instructions. 


G2420.5.2 Vented decorative appliances and room heat- 
ers. Shutoff valves for vented decorative appliances, room 
heaters and decorative appliances for installation in vented 
fireplaces shall be permitted to be installed in an area 
remote from the appliances where such valves are provided 
with ready access. Such valves shall be permanently identi- 
fied and shall not serve another appliance. The piping from 
the shutoff valve to within 6 feet (1829 mm) of the appli- 


ance shall be designed, sized and installed in accordance 
with Sections G2412 through G2419. 


G2420.5.3 Located at manifold. Where the appliance 
shutoff valve is installed at a manifold, such shutoff valve 
shall be located within 50 feet (15 240 mm) of the appli- 
ance served and shall be readily accessible and perma- 
nently identified. The piping from the manifold to within 6 
feet (1829 mm) of the appliance shall be designed, sized 
and installed in accordance with Sections G2412 through 
62419. 


G2420.6 Shutoff valves in tubing systems. Shutoff valves 
installed in tubing systems shall be rigidly and securely sup- 
ported independently of the tubing. 


SECTION G2421 
FLOW CONTROLS 


G2421.1 Pressure regulators. A line pressure regulator 
shall be installed where the appliance is designed to operate 
at a lower pressure than the supply pressure. Line gas pres- 
sure regulators shall be listed as complying with ANSI 
Z21.80/CSA 6.22. Access shall be provided to pressure regu- 
lators. Pressure regulators shall be protected from physical 
damage. Regulators installed on the exterior of the building 
shall be approved for outdoor installation. 


G2421.2 (410.2) MP regulators. MP pressure regulators 
shall comply with the following: 


1. The MP regulator shall be approved and shall be suit- 
able for the inlet and outlet gas pressures for the appli- 
cation. 


2. The MP regulator shall maintain a reduced outlet pres- 
sure under lock-up (no-flow) conditions. 


3. The capacity of the MP regulator, determined by pub- 
lished ratings of its manufacturer, shall be adequate to 
supply the appliances served. 


4. The MP pressure regulator shall be provided with 
access. Where located indoors, the regulator shall be 
vented to the outdoors or shall be equipped with a leak- 
limiting device, in either case complying with Section 
G2421 4. 


5. A tee fitting with one opening capped or plugged shall 
be installed between the MP regulator and its upstream 
shutoff valve. Such tee fitting shall be positioned to 
allow connection of a pressure-measuring instrument 
and to serve as a sediment trap. 


TABLE G2420.1.1 
MANUAL GAS VALVE STANDARDS 


APPLIANCE SHUTOFF 


OTHER VALVE APPLICATIONS 


VALVE APPLICATION UP TO UP TO UP TO UP TO UP TO 
1 psig PRESSURE 11, psig PRESSURE | 2 psig PRESSURE | 5psig PRESSURE | 125 psig PRESSURE 


For SI: 1 pound per square inch gauge — 6.895 kPa. 
a. If labeled 2G. 
b. If labeled 5G. 
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6. A tee fitting with one opening capped or plugged shall 
be installed not less than 10 pipe diameters downstream 
of the MP regulator outlet. Such tee fitting shall be 
positioned to allow connection of a pressure-measuring 
instrument. The tee fitting is not required where the MP 
regulator serves an appliance that has a pressure test 
port on the gas control inlet side and the appliance is 
located in the same room as the MP regulator. 


7. Where connected to rigid piping, a union shall be 
installed within 1 foot (304 mm) of either side of the 
MP regulator. 


G2421.3 Liquefied petroleum gas regulators. LP-gas sec- 
ond-stage and 2-pounds-per-square-inch (14 kPa) regulators, 
as defined by NFPA 558, shall be installed in accordance with 
the following: 


1. Regulators installed outdoors shall be protected from 
motor vehicle impact. For examples of approved types 
of protection, see Figure M1307.1 


2. Regulator vent discharge shall be located not less than 
3 feet (914 mm) horizontally from openings below the 
point of discharge and not less than 5 feet (1525 mm) in 
any direction from exterior sources of ignition, open- 
ings into direct-vent appliances or mechanical ventila- 
tion air intakes. 


3. Venting of regulators shall comply with Sections 
G2421.4 and G2421 4.1. 


G2421.4 Venting of regulators. Pressure regulators that 
require a vent shall be vented directly to the outdoors. The 
vent shall be designed to prevent the entry of insects, water 
and foreign objects. 


Exception: A vent to the outdoors is not required for reg- 
ulators equipped with and /abeled for utilization with an 
approved vent-limiting device installed in accordance with 
the manufacturer's instructions. 


G2421.4.1 Vent piping. Vent piping for relief vents and 
breather vents shall be constructed of materials allowed 
for gas piping in accordance with Section G2414. Vent 
piping shall be not smaller than the vent connection on the 
pressure-regulating device. Vent piping serving relief 
vents and combination relief and breather vents shall be 
run independently to the outdoors and shall serve only a 
single device vent. Regulator vent piping shall not exceed 
the length specified in the regulator manufacturer's 
instructions. 


G2421.5 Excess flow valves. Where automatic excess flow 
valves are installed, they shall be listed in accordance with 
ANSI Z21.93/CSA 6.30 and shall be sized and installed in 
accordance with the manufacturer's instructions. 


G2421.6 Flashback arrestor check valve. Where fuel gas is 
used with oxygen in any hot work operation, a listed protective 
device that serves as a combination flashback arrestor and 
backflow check valve shall be installed at an approved location 
on both the fuel gas and oxygen supply lines. Where the pres- 
sure of the piped fuel gas supply is insufficient to ensure such 
safe operation, approved equipment shall be installed between 
the gas meter and the appliance that increases pressure to the 
level required for such safe operation. 
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SECTION G2422 
APPLIANCE CONNECTIONS 
G2422.1 Connecting appliances. Appliances shall be con- 
nected to the piping system by one of the following: 


— 


. Rigid metallic pipe and fittings. 


2. Corrugated stainless steel tubing (CSST) where 
installed in accordance with the manufacturer's instruc- 
tions. 


3. Listed and labeled appliance connectors in compliance 
with ANSI Z21.24/CSA 6.10 and installed in accor- 
dance with the manufacturer's instructions and located 
entirely in the same room as the appliance. 


4. Listed and labeled quick-disconnect devices used in con- 
junction with /isted and labeled appliance connectors. 


5. Listed and labeled convenience outlets used in conjunc- 
tion with /isted and labeled appliance connectors. 


6. Listed and labeled outdoor appliance connectors in 
compliance with ANSI Z21.75/CSA 6.27 and installed 
in accordance with the manufacturer's instructions. 


G2422.1.1 Protection from damage. Connectors and tub- 
ing shall be installed so as to be protected against physical 
damage. 


G2422.1.2 Connector installation. Appliance fuel con- 
nectors shall be installed in accordance with the manufac- 
turer's instructions and Sections G2422.1.2.1 through 
G2422.1.2.4. 


G2422.1.2.1 Maximum length. Connectors shall have 
an overall length not to exceed 6 feet (1829 mm). Mea- 
surement shall be made along the centerline of the con- 
nector. Only one connector shall be used for each 
appliance. 


Exception: Rigid metallic piping used to connect an 
appliance to the piping system shall be permitted to 
have a total length greater than 6 feet (1829 mm), 
provided that the connecting pipe is sized as part of 
the piping system in accordance with Section G2413 
and the location of the appliance shutoff valve com- 
plies with Section G2420.5. 


G2422.1.2.2 Minimum size. Connectors shall have the 
capacity for the total demand of the connected appliance. 


G2422.1.2.3 Prohibited locations and penetrations. 
Connectors shall not be concealed within, or extended 
through, walls, floors, partitions, ceilings or appliance 
housings. 


Exceptions: 


1. Connectors constructed of materials allowed 
for piping systems in accordance with Section 
G2414 shall be permitted to pass through 
walls, floors, partitions and ceilings where 
installed in accordance with Section 
G2420.5.2 or G2420.5.3. 


2. Rigid steel pipe connectors shall be permitted to 
extend through openings in appliance housings. 

3. Fireplace inserts that are factory equipped with 
grommets, sleeves or other means of protection 
in accordance with the listing of the appliance. 
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4. Semirigid tubing and listed connectors shall 
be permitted to extend through an opening in 
an appliance housing, cabinet or casing where 
the tubing or connector is protected against 
damage. 


G2422.1.2.4 Shutoff valve. A shutoff valve not less 
than the nominal size of the connector shall be installed 
ahead of the connector in accordance with Section 
G2420.5. 


G2422.1.3 Connection of gas engine-powered air condi- 
tioners. Internal combustion engines shall not be rigidly 
connected to the gas supply piping. 


G2422.1.4 Unions. A union fitting shall be provided for 
appliances connected by rigid metallic pipe. Such unions 
shall be accessible and located within 6 feet (1829 mm) of 
the appliance. 


G2422.1.5 Movable appliances. Where appliances are 
equipped with casters or are otherwise subject to periodic 
movement or relocation for purposes such as routine clean- 
ing and maintenance, such appliances shall be connected to 
the supply system piping by means of an appliance connec- 
tor listed as complying with ANSI Z21.69/CSA 6.16 or by 
means of Item 1 of Section G2422.1. Such flexible connec- 
tors shall be installed and protected against physical damage 
in accordance with the manufacturer's instructions. 


G2422.2 Suspended low-intensity infrared tube heaters. 
Suspended low-intensity infrared tube heaters shall be con- 
nected to the building piping system with a connector /isted 
for the application complying with ANSI Z21.24/CGA 6.10. 
The connector shall be installed as specified by the tube 
heater manufacturer's instructions. 


SECTION G2423 
COMPRESSED NATURAL GAS MOTOR 
VEHICLE FUEL-DISPENSING FACILITIES 


G2423.1 General. Motor fuel-dispensing facilities for CNG 
fuel shall be in accordance with Section C413 of the Mechan- 
ical Code. 


SECTION G2424 
PIPING SUPPORT INTERVALS 


G2424.1 Interval of support. Piping shall be supported at 
intervals not exceeding the spacing specified in Table 
G2424.1. Spacing of supports for CSST shall be in accor- 
dance with the CSST manufacturer's instructions. 
TABLE G2424.1 
SUPPORT OF PIPING 


NOMINAL SIZE 
OF TUBING 
SMOOTH-WALL 
= O.D.) 


STEEL PIPE, 
NOMINAL SIZE 
OF PIPE 
(inches) 


SPACING OF 
SUPPORTS 
(feet) 


SPACING OF 
SUPPORTS 
(feet) 


7/,or 1 
(horizontal) 


э така тїштє 


1 or larger Every floor 
(vertical) level 


Every floor 
level 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
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SECTION G2425 
GENERAL 


G2425.1 Scope. This section shall govern the installation, 
repair and approval of factory-built chimneys, chimney liners, 
vents and connectors and the utilization of masonry chimneys 
serving gas-fired appliances. 


G2425.2 General. Every appliance shall discharge the prod- 
ucts of combustion to the outdoors, except for appliances 
exempted by Section G2425.8. 


G2425.3 Masonry chimneys. Masonry chimneys shall be 
constructed in accordance with Section G2427.5 and Chapter 
10. 


G2425.4 Minimum size of chimney or vent. Chimneys and 
vents shall be sized in accordance with Sections G2427 and 
G2428. 


G2425.5 Abandoned inlet openings. Abandoned inlet open- 
ings in chimneys and vents shall be closed by an approved 
method. 


G2425.6 Positive pressure. Where an appliance equipped 
with a mechanical forced draft system creates a positive pres- 
sure in the venting system, the venting system shall be 
designed for positive pressure applications. 


G2425.7 Connection to fireplace. Connection of appliances 
to chimney flues serving fireplaces shall be in accordance 
with Sections G2425.7.1 through G2425.7.3. 


G2425.7.1 Closure and access. A noncombustible seal 
shall be provided below the point of connection to prevent 
entry of room air into the flue. Means shall be provided for 
access to the flue for inspection and cleaning. 


G2425.7.2 Connection to factory-built fireplace flue. 
An appliance shall not be connected to a flue serving a 
factory-built fireplace unless the appliance is specifically 
listed for such installation. The connection shall be made 
in accordance with the appliance manufacturer 5 installa- 
tion instructions. 


G2425.7.3 Connection to masonry fireplace flue. A con- 
nector shall extend from the appliance to the flue serving a 
masonry fireplace such that the flue gases are exhausted 
directly into the flue. The connector shall be accessible or 
removable for inspection and cleaning of both the connec- 
tor and the flue. Listed direct connection devices shall be 
installed in accordance with their listing. 


G2425.8 Appliances not required to be vented. The follow- 
ing appliances shall not be required to be vented: 


1. Ranges. 


2. Built-in domestic cooking units /isted and marked for 
optional venting. 


3. Hot plates and laundry stoves. 


4. Type 1 clothes dryers (Type 1 clothes dryers shall be 
exhausted in accordance with the requirements of Sec- 
tion M1502). 


5. Refrigerators. 
6. Counter appliances. 


7. Room heaters /isted for unvented use. 
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Where the appliances listed in Items 5 through 7 are 
installed so that the aggregate input rating exceeds 20 Btu 
per hour per cubic foot (207 W/m?) of volume of the room 
or space in which such appliances are installed, one or more 
shall be provided with venting systems or other approved 
means for conveying the vent gases to the outdoor atmo- 
sphere so that the aggregate input rating of the remaining 
unvented appliances does not exceed 20 Btu per hour per 
cubic foot (207 W/m?). Where the room or space in which 
the appliance is installed is directly connected to another 
room or space by a doorway, archway or other opening of 
comparable size that cannot be closed, the volume of such 
adjacent room or space shall be permitted to be included in 
the calculations. 


G2425.9 Chimney entrance. Connectors shall connect to 
a masonry chimney flue at a point not less than 12 inches 
(305 mm) above the lowest portion of the interior of the 
chimney flue. 


G2425.10 Connections to exhauster. Appliance connections 
to a chimney or vent equipped with a power exhauster shall 
be made on the inlet side of the exhauster. Joints on the posi- 
tive pressure side of the exhauster shall be sealed to prevent 
flue-gas leakage as specified by the manufacturer's installa- 
tion instructions for the exhauster. 


G2425.11 Masonry chimneys. Masonry chimneys utilized to 
vent appliances shall be located, constructed and sized as 
specified in the manufacturer's installation instructions for 
the appliances being vented and Section G2427. 


G2425.12 Residential and low-heat appliances flue lining 
systems. Flue lining systems for use with residential-type and 
low-heat appliances shall be limited to the following: 


1. Clay flue lining complying with the requirements of 
ASTM C315 or equivalent. Clay Лие lining shall be 
installed in accordance with Chapter 10. 


2. Listed chimney lining systems complying with UL 
ATT; 


3. Other approved materials that will resist, without 
cracking, softening or corrosion, flue gases and con- 
densate at temperatures up to 1,800°F (982°C). 


G2425.13 Category I appliance flue lining systems. Flue 
lining systems for use with Category I appliances shall be 
limited to the following: 


1. Flue lining systems complying with Section G2425.12. 


2. Chimney lining systems /isted and labeled for use with 
gas appliances with draft hoods and other Category I 
gas appliances listed and labeled for use with Type B 
vents. 


G2425.14 Category II, III and IV appliance venting sys- 
tems. The design, sizing and installation of vents for Cate- 
gory II, III and IV appliances shall be in accordance with the 
appliance manufacturer's instructions. 


G2425.15 Existing chimneys and vents. Where an appli- 
ance is permanently disconnected from an existing chimney 
or vent, or where an appliance is connected to an existing 
chimney or vent during the process of a new installation, the 
chimney or vent shall comply with Sections G2425.15.1 
through G2425.15.4. 
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G2425.15.1 Size. The chimney or vent shall be resized as 
necessary to control flue gas condensation in the interior 
of the chimney or vent and to provide the appliance or 
appliances served with the required draft. For Category I 
appliances, the resizing shall be in accordance with Sec- 
tion G2426. 


G2425.15.2 Flue passageways. The flue gas passageway 
shall be free of obstructions and combustible deposits and 
shall be cleaned if previously used for venting a solid or 
liquid fuel-burning appliance or fireplace. The flue liner, 
chimney inner wall or vent inner wall shall be continuous 
and shall be free of cracks, gaps, perforations, or other 
damage or deterioration that would allow the escape of 
combustion products, including gases, moisture and creo- 
sote. 


G2425.15.3 Cleanout. Masonry chimney flues shall be 
provided with a cleanout opening having a minimum 
height of 6 inches (152 mm). The upper edge of the open- 
ing shall be located not less than 6 inches (152 mm) below 
the lowest chimney inlet opening. The cleanout shall be 
provided with a tight-fitting, noncombustible cover. 


G2425.15.4 Clearances. Chimneys and vents shall have 
airspace clearance to combustibles in accordance with 
Chapter 10 and the chimney or vent manufacturer 5 instal- 
lation instructions. 


Exception: Masonry chimneys without the required 
airspace clearances shall be permitted to be used if 
lined or relined with a chimney lining system /isted for 
use іп chimneys with reduced с/еағапсев in accordance 
with UL 1777. The chimney clearance shall be not less 
than permitted by the terms of the chimney liner listing 
and the manufacturer's instructions. 


G2425.15.4.1 Fireblocking. Noncombustible fireblock- 
ing shall be provided in accordance with Chapter 10. 


SECTION G2426 
VENTS 


G2426.1 General. Vents, except as provided in Section 
G2427.7, shall be listed and labeled. Туре В and BW vents 
shall be tested in accordance with UL 441. Type L vents shall 
be tested in accordance with UL 641. Vents for Category II 
and III appliances shall be tested in accordance with UL 
1738. Plastic vents for Category IV appliances shall not be 
required to be listed and labeled where such vents are as 
specified by the appliance manufacturer and are installed in 
accordance with the appliance manufacturer's instructions. 


G2426.2 Connectors required. Connectors shall be used to 
connect appliances to the vertical chimney or vent, except 
where the chimney or vent is attached directly to the appli- 
ance. Vent connector size, material, construction and installa- 
tion shall be in accordance with Section G2427. 


G2426.3Vent application. The application of vents shall be 
in accordance with Table G2427.4. 


G2426.4 Insulation shield. Where vents pass through insu- 
lated assemblies, an insulation shield constructed of steel 
having a minimum thickness of 0.0187 inch (0.4712 mm) 
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(No. 26 gage) shall be installed to provide clearance between 
the vent and the insulation material. The clearance shall be 
not less than the clearance to combustibles specified by the 
vent manufacturer's installation instructions. Where vents 
pass through attic space, the shield shall terminate not less 
than 2 inches (51 mm) above the insulation materials and 
shall be secured in place to prevent displacement. Insulation 
shields provided as part of a listed vent system shall be 
installed in accordance with the manufacturer's instructions. 


G2426.5 Installation. Vent systems shall be sized, installed 
and terminated in accordance with the vent and appliance 
manufacturer 5 installation instructions and Section G2427. 


G2426.6 Support of vents. All portions of vents shall be 
adequately supported for the design and weight of the materi- 
als employed. 


G2426.7 Protection against physical damage. In concealed 
locations, where a vent is installed through holes or notches 
in studs, joists, rafters or similar members less than 1"/, 
inches (38 mm) from the nearest edge of the member, the 
vent shall be protected by shield plates. Protective steel shield 
plates having a minimum thickness of 0.0575-inch (1.463 
mm) (No. 16 gage) shall cover the area of the vent where the 
member is notched or bored and shall extend not less than 4 
inches (102 mm) above sole plates, below top plates and to 
each side of a stud, joist or rafter. 


G2426.7.1 Door swing. Appliance and equipment vent 
terminals shall be located such that doors cannot swing 
within 12 inches (305 mm) horizontally of the vent termi- 
nal. Door stops or closures shall not be installed to obtain 
this clearance. 


SECTION G2427 
VENTING OF APPLIANCES 


G2427.1 General. The venting of appliances shall be in 
accordance with Sections G2427.2 through G2427.16. 


G2427.2 Venting systems required. Except as permitted in 
Sections G2425.8, G2427.2.1 and G2427.2.2, all appliances 
shall be connected to venting systems. 


G2427.2.1 Direct-vent appliances. Listed direct-vent 
appliances shall be installed in accordance with the manu- 
facturer's instructions and Section G2427.8, Item 3. 


G2427.2.2 Appliances with integral vents. Appliances 
incorporating integral venting means shall be installed in 
accordance with the manufacturer's instructions and Sec- 
tion G2427.8, Items 1 and 2. 


G2427.3 Design and construction. Venting systems shall be 
designed and constructed so as to convey all flue and vent 
gases to the outdoors. 


G2427.3.1 Appliance draft requirements. A venting sys- 
tem shall satisfy the draft requirements of the appliance in 
accordance with the manufacturer's instructions. 


G2427.3.2 Design and construction. Appliances required 
to be vented shall be connected to a venting system 
designed and installed in accordance with the provisions 
of Sections G2427.4 through G2427.16. 
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G2427.3.3 Mechanical draft systems. Mechanical draft 
systems shall comply with the following: 


1. Mechanical draft systems shall be listed in accor- 
dance with UL 378 and shall be installed in accor- 
dance with the manufacturer's instructions for both 
the appliance and the mechanical draft system. 


2. Appliances requiring venting shall be permitted to be 
vented by means of mechanical draft systems of either 
forced or induced draft design. 


3. Forced draft systems and all portions of induced 
draft systems under positive pressure during opera- 
tion shall be designed and installed so as to prevent 
leakage of flue or vent gases into a building. 


4. Vent connectors serving appliances vented by natural 
draft shall not be connected into any portion of mechan- 
ical ағай systems operating under positive pressure. 


5. Where a mechanical draft system is employed, pro- 
visions shall be made to prevent the flow of gas to 
the main burners when the draft system is not per- 
forming so as to satisfy the operating requirements 
of the appliance for safe performance. 


6. The exit terminals of mechanical draft systems shall 
be not less than 7 feet (2134 mm) above finished 
ground level where located adjacent to public walk- 
ways and shall be located as specified in Section 
G2427.8, Items 1 and 2. 


G2427.3.4 Air ducts and furnace plenums. Venting sys- 
tems shall not extend into or pass through any fabricated 
air duct or furnace plenum. 


G2427.3.5 Above-ceiling air-handling spaces. Where a 
venting system passes through an above-ceiling air-han- 
dling space or other nonducted portion of an air-handling 
system, the venting system shall conform to one of the fol- 
lowing requirements: 


1. The venting system shall be a /isted special gas vent; 
other venting system serving a Category III or Cate- 
gory IV appliance; or other positive pressure vent, 
with joints sealed in accordance with the appliance 
or vent manufacturer's instructions. 


2. The venting system shall be installed such that fit- 
tings and joints between sections are not installed in 
the above-ceiling space. 


3. The venting system shall be installed in a conduit or 
enclosure with sealed joints separating the interior 
of the conduit or enclosure from the ceiling space. 


G2427.4 Type of venting system to be used. The type of 
venting system to be used shall be in accordance with Table 
О2427.4. 


С2427.4.1 Plastic piping. Where plastic piping is used to 
vent an appliance, the appliance shall be listed for use 
with such venting materials and the appliance manufac- 
turer's installation instructions shall identify the specific 
plastic piping material. The plastic pipe venting materials 
shall be /abeled in accordance with the product standards 
specified by the appliance manufacturer or shall be /isted 
in accordance with UL 1738. 
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G2427.4.1.1 Plastic vent joints. Plastic pipe and fit- 
tings used to vent appliances shall be installed in 
accordance with the appliance manufacturer's instruc- 
tions. Plastic pipe venting materials listed and labeled 
in accordance with UL 1738 shall be installed in 
accordance with the vent manufacturer's instructions. 
Where a primer is required, it shall be of a contrasting 
color. 
G2427.4.2 Special gas vent. Special gas vent shall be 
listed and labeled in accordance with UL 1738 and 
installed in accordance with the special gas vent manufac- 
turer's instructions. 


> G2427.5 Masonry and factory-built chimneys. Masonry 


Listed Category I appliances 


and factory-built chimneys shall comply with Sections 
G2427.5.1 through G2427.5.10. 


G2427.5.1 Factory-built chimneys. Factory-built chim- 
neys shall be listed in accordance with UL 103 and 
installed in accordance with the manufacturer’s instruc- 
tions. Factory-built chimneys used to vent appliances that 
operate at a positive vent pressure shall be listed for such 
application. 


G2427.5.2 Masonry chimneys. Masonry chimneys shall 
be built and installed in accordance with Chapter 10 and 
shall be lined with an approved clay flue lining, a chimney 
lining system /isted and labeled in accordance with UL 
1777 or other approved material that will resist corrosion, 
erosion, softening or cracking from vent gases at tempera- 
tures up to 1,800°F (982°C). 


Exception: Masonry chimney flues serving listed gas 
appliances with draft hoods, Category I appliances and 
other gas appliances listed for use with Type B vents shall 
be permitted to be lined with a chimney lining system spe- 
cifically listed for use only with such appliances. The 
liner shall be installed in accordance with the liner manu- 
facturer’s instructions. A permanent identifying label 
shall be attached at the point where the connection is to be 
made to the liner. The label shall read: “This chimney 
liner is for appliances that burn gas only. Do not connect 
to solid or liquid fuel-burning appliances or incinerators.” 


G2427.5.3 Chimney termination. Chimneys for residen- 
tial-type or low-heat appliances shall extend not less than 
3 feet (914 mm) above the highest point where they pass 
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through a roof of a building and not less than 2 feet (610 
mm) higher than any portion of a building within a hori- 
zontal distance of 10 feet (3048 mm) (see Figure 
G2427.5.3). Chimneys for medium-heat appliances shall 
extend not less than 10 feet (3048 mm) higher than any 
portion of any building within 25 feet (7620 mm). Chim- 
neys shall extend not less than 5 feet (1524 mm) above the 
highest connected appliance draft hood outlet or flue col- 
lar. Decorative shrouds shall not be installed at the termi- 
nation of factory-built chimneys except where such 
shrouds are listed and labeled for use with the specific fac- 
tory-built chimney system and are installed in accordance 
with the manufacturer’s instructions. 


G2427.5.4 Size of chimneys. The effective area of a chim- 
ney venting system serving listed appliances with draft 
hoods, Category I appliances, and other appliances listed 
for use with Type B vents shall be determined in accor- 
dance with one of the following methods: 


1. The provisions of Section G2428. 


2. For sizing an individual chimney venting system for 
a single appliance with a draft hood, the effective 
areas of the vent connector and chimney flue shall be 
not less than the area of the appliance flue collar or 
draft hood outlet, nor greater than seven times the 
draft hood outlet area. 


3. For sizing a chimney venting system connected to 
two appliances with draft hoods, the effective area 
of the chimney flue shall be not less than the area of 
the larger draft hood outlet plus 50 percent of the 
area of the smaller draft hood outlet, nor greater than 
seven times the smallest draft hood outlet area. 


4. Chimney venting systems using mechanical draft 
shall be sized in accordance with approved engi- 
neering methods. 


5. Other approved engineering methods. 


G2427.5.5 Inspection of chimneys. Before replacing an 
existing appliance or connecting a vent connector to a 
chimney, the chimney passageway shall be examined to 
ascertain that it is clear and free of obstructions and it shall 
be cleaned if previously used for venting solid or liquid 
fuel-burning appliances or fireplaces. 


TABLE G2427.4 
TYPE OF VENTING SYSTEM TO BE USED 


APPLIANCES 


Type B gas vent (Section G2427.6) 
Chimney (Section G2427.5) 
Single-wall metal pipe (Section G2427.7) 


Listed appliances equipped with draft hood 
Appliances listed for use with Type B gas vent 


Listed chimney lining system for gas venting (Section G2427.5.2) 
Special gas vent listed for these appliances (Section G2427.4.2) 


Type B-W gas vent (Sections G2427.6, G2436) 


As specified or furnished by manufacturers of /isted appliances 
(Sections G2427.4.1, G2427.4.2) 


Listed vented wall furnaces 


Category II, Category III and Category IV appliances 
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G2427.5.5.1 Chimney lining. Chimneys shall be lined 
in accordance with Chapter 10. 


G2427.5.5.2 Cleanouts. Cleanouts shall be installed in 
accordance with Chapter 10. 


G2427.5.5.3 Unsafe chimneys. Where inspection 
reveals that an existing chimney is not safe for the 
intended application, it shall be repaired, rebuilt, lined, 
relined or replaced with a vent or chimney to conform 
to Chapter 10 and it shall be suitable for the appliances 
to be vented. 


G2427.5.6 Chimneys serving appliances burning other 
fuels. Chimneys serving appliances burning other fuels 
shall comply with Sections G2427.5.6.1 through 
G2427.5.6.4. 


G2427.5.6.1 Solid fuel-burning appliances. An appli- 
ance shall not be connected to a chimney flue serving a 
separate appliance designed to burn solid fuel. 


masonry, metal or factory-built chimney shall not be used to 
supply combustion air. Such space shall not be prohibited 
from supplying combustion air to direct-vent appliances 
designed for installation in a solid fuel-burning fireplace and 
installed in accordance with the manufacturer’s instructions. 


G2427.5.10 Insulation shield. Where a factory-built chim- 
ney passes through insulated assemblies, an insulation shield 
constructed of steel having a thickness of not less than 
0.0187 inch (0.475 mm) (nominal 26 gage) shall be installed 
to provide clearance between the chimney and the insulation 
material. The clearance shall be not less than the clearance to 
combustibles specified by the chimney manufacturer’s 
installation instructions. Where chimneys pass through attic 
space, the shield shall terminate not less than 2 inches (51 
mm) above the installation materials and shall be secured in 
place to prevent displacement. Insulation shields provided as 
part of a listed chimney system shall be installed in accor- 
dance with the manufacturer's installation instructions. 


G2427.6 Gas vents. Gas vents shall comply with Sections 
G2427.6.1 through G2427.6.12. (See Section G2403, General 
Definitions.) 


G2427.5.6.2 Common venting of gas utilization 
equipment and liquid fuel-burning appliances. The 
common venting of gas utilization equipment and liq- 


uid fuel-burning appliances shall comply with Sections 
M1804.3.2 and M1804.3.2.1. 


G2427.5.6.3 Combination gas- and solid fuel-burn- 
ing appliances. A combination gas- and solid fuel- 
burning appliance shall be permitted to be connected to 
a single chimney flue where equipped with a manual 
reset device to shut off gas to the main burner in the 
event of sustained backdraft or flue gas spillage. The 
chimney flue shall be sized to properly vent the appli- 
ance. 


G2427.5.6.4 Combination gas- and oil fuel-burning 
appliances. Where a single chimney flue serves a listed 
combination gas- and oil fuel-burning appliance, such 
flue shall be sized in accordance with the appliance 
manufacturer's instructions. 


G2427.5.7 Support of chimneys. All portions of chim- 
neys shall be supported for the design and weight of the 
materials employed. Factory-built chimneys shall be sup- 
ported and spaced in accordance with the manufacturer's 
installation instructions. 


G2427.5.8 Cleanouts. Where a chimney that formerly car- 
ried flue products from liquid or solid fuel-burning appli- 
ances is used with an appliance using fuel gas, an 
accessible cleanout shall be provided. The cleanout shall 
have a tight-fitting cover and be installed so its upper edge 
is not less than 6 inches (152 mm) below the lower edge of 
the lowest chimney inlet opening. 


G2427.5.9 Space surrounding lining or vent. The 
remaining space surrounding a chimney liner, gas vent, 
special gas vent or plastic piping installed within a 
masonry chimney flue shall not be used to vent another 
appliance. The insertion of another liner or vent within the 
chimney as provided in this code and the liner or vent 
manufacturer's instructions shall not be prohibited. 


The remaining space surrounding a chimney liner, gas 
vent, special gas vent or plastic piping installed within a 
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G2427.6.1 Materials. Type B and BW gas vents shall be 
listed in accordance with UL 441. Vents for /isted combi- 
nation gas- and oil-burning appliances shall be /isted in 
accordance with UL 641. 


G2427.6.2 Installation, general Gas vents shall be 
installed in accordance with the manufacturer's instructions. 


G2427.6.3 Type B-W vent capacity. A Type B-W gas 
vent shall have a listed capacity not less than that of the 
listed vented wall furnace to which it is connected. 


G2427.6.4 Gas vent terminations. A gas vent shall termi- 
nate in accordance with one of the following: 


1. Gas vents that are 12 inches (305 mm) or less in size 
and located not less than 8 feet (2438 mm) from a 
vertical wall or similar obstruction shall terminate 
above the roof in accordance with Figure G2427.6.4. 


2. Gas vents that are over 12 inches (305 mm) in size 
or are located less than 8 feet (2438 mm) from a ver- 
tical wall or similar obstruction shall terminate not 
less than 2 feet (610 mm) above the highest point 
where they pass through the roof and not less than 2 
feet (610 mm) above any portion of a building 
within 10 feet (3048 mm) horizontally. 


3. As provided for direct-vent systems in Section 


О2427.2.1. 

4. As provided for appliances with integral vents in 
Section G2427 2.2. 

5. As provided for mechanical draft systems in Section 
О2427.3.3. 

G2427.6.4.1 Decorative shrouds. Decorative 


shrouds shall not be installed at the termination of 
gas vents except where such shrouds are /isted for 
use with the specific gas venting system and are 
installed in accordance with manufacturer’s instruc- 
tions. 
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G2427.6.5 Minimum height. A Type B or L gas vent 
shall terminate not less than 5 feet (1524 mm) in vertical 
height above the highest connected appliance draft hood 
or flue collar. А Type B-W gas vent shall terminate not 
less than 12 feet (3658 mm) in vertical height above the 
bottom of the wall furnace. 


G2427.6.6 Roof terminations. Gas vents shall extend 
through the roof flashing, roof jack or roof thimble and 
terminate with a /isted cap or listed roof assembly. 


G2427.6.7 Forced air inlets. Gas vents shall terminate 
not less than 3 feet (914 mm) above any forced air inlet 
located within 10 feet (3048 mm). 


G2427.6.8 Exterior wall penetrations. A gas vent 
extending through an exterior wall shall not terminate 
adjacent to the wall or below eaves or parapets, except as 
provided in Sections G2427.2.1 and G2427.3.3. 


G2427.6.9 Size of gas vents. Venting systems shall be 
sized and constructed in accordance with Sections 
G2427.6.9.1 through G2427.6.9.4 and the appliance man- 
ufacturer's installation instructions. 


LOWEST DISCHARGE 
OPENING 


LISTED CAP 


LISTED GAS 
VENT 


ROOF SLOPE 
Flat 10 
Over /,, to 7/|, 
Over 7/1, to */,, 
(Over 10° 
Over */,, to "9/5 
‘Over PO Ta 
[Over 1/1, бо 7/1. 
Over 7/,, to To 
Over "/,, to 19, 
[Over '*/,, to 5/,, 
(Over "о 7/1; 
(Over “hato 21/1, 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


ROOF SLOPE 
IS Х/12 


Н (МІМ.) - 
MINIMUM HEIGHT FROM ROOF 
TO LOWEST DISCHARGE OPENING 
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G2427.6.9.1 Category I appliances. The sizing of nat- 
ural draft venting systems serving one or more listed 
appliances equipped with a draft hood or appliances 
listed for use with Type B gas vent, installed in a single 
story of a building, shall be in accordance with one of 
the following methods: 


1. The provisions of Section G2428. 


2. For sizing an individual gas vent for a single, 
draft-hood-equipped appliance, the effective area 
of the vent connector and the gas vent shall be 
not less than the area of the appliance draft hood 
outlet, nor greater than seven times the draft hood 
outlet area. 


3. For sizing a gas vent connected to two appliances 
with draft hoods, the effective area of the vent 
shall be not less than the area of the larger draft 
hood outlet plus 50 percent of the area of the 
smaller draft hood outlet, nor greater than seven 
times the smaller draft hood outlet area. 


4. Approved engineering practices. 


H (minimum) ft 


FIGURE G2427.6.4 
TERMINATION LOCATIONS FOR GAS VENTS WITH 
LISTED CAPS 12 INCHES OR LESS IN SIZE NOT LESS THAN 8 FEET FROM A VERTICAL WALL 
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G2427.6.9.2 Vent offsets. Type B and L vents sized in 
accordance with Item 2 or 3 of Section G2427.6.8.1 
shall extend in a generally vertical direction with off- 
sets not exceeding 45 degrees (0.79 rad), except that a 
vent system having not more than one 60-degree (1.04 
rad) offset shall be permitted. Any angle greater than 45 
degrees (0.79 rad) from the vertical is considered hori- 
zontal. The total horizontal distance of a vent plus the 
horizontal vent connector serving draft-hood-equipped 
appliances shall be not greater than 75 percent of the 
vertical height of the vent. 


G2427.6.9.3 Category II, III and IV appliances. The 
sizing of gas vents for Category II, III and IV appli- 
ances shall be in accordance with the appliance manu- 
facturer's instructions. The sizing of plastic pipe that is 
specified by the appliance manufacturer as a venting 
material for Category II, III and IV appliances, shall be 
in accordance with the manufacturer's instructions. 


G2427.6.9.4 Mechanical draft. Chimney venting sys- 
tems using mechanical draft shall be sized іп accor- 
dance with approved engineering methods. 


G2427.6.10 Support of gas vents. Gas vents shall be sup- 
ported and spaced in accordance with the manufacturer 's 
installation instructions. 


G2427.6.11 Marking. In those localities where solid and 
liquid fuels are used extensively, gas vents shall be perma- 
nently identified by a label attached to the wall or ceiling 
at a point where the vent connector enters the gas vent. 
The determination of where such localities exist shall be 
made by the code official. The label shall read: 


“This gas vent is for appliances that burn gas. Do not 
connect to solid or liquid fuel-burning appliances or incin- 
erators." 


G2427.6.12 Fastener penetrations. Screws, rivets and 
other fasteners shall not penetrate the inner wall of double- 
wall gas vents, except at the transition from an appliance 
draft hood outlet, a flue collar or a single-wall metal con- 
nector to a double-wall vent. 


G2427.7 Single-wall metal pipe. Single-wall metal pipe vents 
shall comply with Sections G2427.7.1 through G2427.7.13. 


G2427.7.1 Construction. Single-wall metal pipe shall be 
constructed of galvanized sheet steel not less than 0.0304 
inch (0.7 mm) thick, or other approved, noncombustible, 
corrosion-resistant material. 


G2427.7.2 Cold climate. Uninsulated single-wall metal 
pipe shall not be used outdoors for venting appliances in 
regions where the 99-percent winter design temperature is 
below 32°F (0°C). 

G2427.7.3 Termination. Single-wall metal pipe shall ter- 
minate not less than 5 feet (1524 mm) in vertical height 
above the highest connected appliance draft hood outlet or 
flue collar. Single-wall metal pipe shall extend not less 
than 2 feet (610 mm) above the highest point where it 
passes through a roof of a building and not less than 2 feet 
(610 mm) higher than any portion of a building within a 
horizontal distance of 10 feet (3048 mm). An approved 
cap or roof assembly shall be attached to the terminus of a 
single-wall metal pipe. 
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G2427.7.4 Limitations of use. Single-wall metal pipe 
shall be used only for runs directly from the space in 
which the appliance is located through the roof or exterior 
wall to the outdoor atmosphere. 


G2427.7.5 Roof penetrations. A pipe passing through a 
roof shall extend without interruption through the roof 
flashing, roof jack or roof thimble. Where a single-wall 
metal pipe passes through a roof constructed of combusti- 
ble material, a noncombustible, nonventilating thimble 
shall be used at the point of passage. The thimble shall 
extend not less than 18 inches (457 mm) above and 6 
inches (152 mm) below the roof with the annular space 
open at the bottom and closed only at the top. The thimble 
shall be sized in accordance with Section G2427.7.7. 


G2427.7.6 Installation. Single-wall metal pipe shall not 
originate in any unoccupied attic or concealed space and 
shall not pass through any attic, inside wall, concealed 
space, or floor. The installation of a single-wall metal pipe 
through an exterior combustible wall shall comply with 
Section G2427.7.7. 


С2427.7.7 Single-wall penetrations of combustible 
walls. A single-wall metal pipe shall not pass through a 
combustible exterior wall unless guarded at the point of 
passage by a ventilated metal thimble not smaller than the 
following: 


1. For listed appliances with draft hoods and appliances 
listed for use with Type B gas vents, the thimble shall 
be not less than 4 inches (102 mm) larger in diameter 
than the metal pipe. Where there is a run of not less 
than 6 feet (1829 mm) of metal pipe in the open 
between the draft hood outlet and the thimble, the 
thimble shall be permitted to be not less than 2 inches 
(51 mm) larger in diameter than the metal pipe. 


2. For unlisted appliances having draft hoods, the 
thimble shall be not less than 6 inches (152 mm) 
larger in diameter than the metal pipe. 


3. For residential and low-heat appliances, the thimble 
shall be not less than 12 inches (305 mm) larger in 
diameter than the metal pipe. 


Exception: In lieu of thimble protection, all combusti- 
ble material in the wall shall be removed a sufficient 
distance from the metal pipe to provide the specified 
clearance from such metal pipe to combustible mate- 
rial. Any material used to close up such opening shall 
be noncombustible. 


G2427.7.8 Clearances. Minimum clearances from single- 
wall metal pipe to combustible material shall be in accor- 
dance with Table G2427.10.5. The clearance from single- 
wall metal pipe to combustible material shall be permitted 
to be reduced where the combustible material is protected 
as specified for vent connectors in Table G2409.2. 


G2427.7.9 Size of single-wall metal pipe. A venting sys- 
tem constructed of single-wall metal pipe shall be sized in 
accordance with one of the following methods and the 
appliance manufacturer’s instructions: 


1. For a draft-hood-equipped appliance, in accordance 
with Section G2428. 
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2. For a venting system for a single appliance with a 
draft hood, the areas of the connector and the pipe 
each shall be not less than the area of the appliance 
flue collar or draft hood outlet, whichever is 
smaller. The vent area shall be not greater than 
seven times the draft hood outlet area. 


3. Other approved engineering methods. 


G2427.7.10 Pipe geometry. Any shaped single-wall 
metal pipe shall be permitted to be used, provided that its 
equivalent effective area is equal to the effective area of 
the round pipe for which it is substituted, and provided 
that the minimum internal dimension of the pipe is not less 
than 2 inches (51 mm). 


G2427.7.11 Termination capacity. The vent cap or a roof 
assembly shall have a venting capacity of not less than that 
of the pipe to which it is attached. 


G2427.7.12 Support of single-wall metal pipe. All por- 
tions of single-wall metal pipe shall be supported for the 
design and weight of the material employed. 


G2427.7.13 Marking. Single-wall metal pipe shall com- 
ply with the marking provisions of Section G2427.6.11. 


G2427.8 Venting system termination location. The loca- 
tion of venting system terminations shall comply with the fol- 
lowing: 
1. A mechanical draft venting system shall terminate not 
less than 3 feet (914 mm) above any forced-air inlet 
located within 10 feet (3048 mm). 


Exceptions: 


1. This provision shall not apply to the combus- 
tion air intake of a direct-vent appliance. 


2. This provision shall not apply to the separa- 
tion of the integral outdoor air inlet and flue 
gas discharge of /isted outdoor appliances. 


2. A mechanical draft venting system, excluding direct- 
vent appliances, shall terminate not less than 4 feet 
(1219 mm) below, 4 feet (1219 mm) horizontally from, 
or 1 foot (305 mm) above any door, operable window 
or gravity air inlet into any building. The bottom of the 
vent terminal shall be located not less than 12 inches 
(305 mm) above finished ground level. 


3. The clearances for through-the-wall, direct-vent termi- 
nals shall be in accordance with Table G2427.8. 


4. Through-the-wall vents for Category II and IV appliances 
and noncategorized condensing appliances shall not ter- 
minate over public walkways or over an area where con- 
densate or vapor could create a nuisance or hazard or 
could be detrimental to the operation of regulators, relief 
valves or other equipment. Where local experience indi- 
cates that condensate is a problem with Category I and III 
appliances, this provision shall also apply. Drains for 
condensate shall be installed in accordance with the appli- 
ance and vent manufacturer's instructions. 


5. Vent systems for Category IV appliances that terminate 
through an outside wall of a building and discharge flue 
gases perpendicular to the adjacent wall shall be 
located not less than 10 feet (3048 mm) horizontally 
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from an operable opening in an adjacent building. This 
requirement shall not apply to vent terminals that are 2 
feet (607 mm) or more above or 25 feet (7620 mm) or 
more below operable openings. 


TABLE G2427.8 
THROUGH-THE-WALL, 
DIRECT-VENT TERMINATION CLEARANCES 


THROUGH-THE-WALL VENT 
TERMINAL CLEARANCE FROM ANY AIR 
OPENING INTO THE BUILDING 

(inches) 


DIRECT-VENT 
APPLIANCE INPUT RATING 
(Btu/hr) 


21006 Mau СЕ ор SENI 
less than the clearances specified in 


7 150,000 
Section G2427.8, Item 2 


For SI: 1 inch = 25.4 mm, 1 Btu/hr = 0.2931 W. 


In accordance with the appliance 
manufacturer's instructions and not 


G2427.9 Condensation drainage. Provisions shall be made 
to collect and dispose of condensate from venting systems 
serving Category II and IV appliances and noncategorized 
condensing appliances in accordance with Section G2427.8, 
Item 4. Where local experience indicates that condensation is 
a problem, provisions shall be made to drain off and dispose 
of condensate from venting systems serving Category I and 
III appliances in accordance with Section G2427.8, Item 4. 


G2427.10 Vent connectors for Category I appliances. Vent 
connectors for Category | appliances shall comply with Sec- 
tions G2427.10.1 through G2427.10.13. 


G2427.10.1 Where required. A vent connector shall be 
used to connect an appliance to a gas vent, chimney or sin- 
gle-wall metal pipe, except where the gas vent, chimney or 
single-wall metal pipe is directly connected to the appliance. 


G2427.10.2 Materials. Vent connectors shall be con- 
structed in accordance with Sections G2427.10.2.1 
through G2427.10.2.4. 


G2427.10.2.1 General. A vent connector shall be made 
of noncombustible corrosion-resistant material capable 
of withstanding the vent gas temperature produced by 
the appliance and of sufficient thickness to withstand 
physical damage. 


G2427.10.2.2 Vent connectors located in uncondi- 
tioned areas. Where the vent connector used for an 
appliance having a draft hood or a Category I appli- 
ance is located in or passes through attics, crawl spaces 
or other unconditioned spaces, that portion of the vent 
connector shall be listed Type B, Type L or listed vent 
material having equivalent insulation properties. 


Exception: Single-wall metal pipe located within the 
exterior walls of the building in areas having a local 
99-percent winter design temperature of 5?F (-15°С) or 
higher shall be permitted to be used in unconditioned 
spaces other than attics, garages and crawl spaces. 


G2427.10.2.3 Residential-type appliance connectors. 
Where vent connectors for residential-type appliances 
are not installed in attics or other unconditioned spaces, 
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connectors for listed appliances having draft hoods, 
appliances having draft hoods and equipped with /isted 
conversion burners and Category I appliances shall be 
one of the following: 


1. Type B or L vent material. 


2. Galvanized sheet steel not less than 0.018 inch 
(0.46 mm) thick. 


3. Aluminum (1100 or 3003 alloy or equivalent) 
sheet not less than 0.027 inch (0.69 mm) thick. 


4. Stainless steel sheet not less than 0.012 inch 
(0.31 mm) thick. 


5. Smooth interior wall metal pipe having resistance 
to heat and corrosion equal to or greater than that 
of Item 2, 3 or 4. 


6. A listed vent connector. 
Vent connectors shall not be covered with insulation. 


Exception: Listed insulated vent connectors shall be 
installed in accordance with the manufacturer's 
instructions. 


G2427.10.2.4 Low-heat appliance. А vent connector 
for a nonresidential, low-heat appliance shall be a fac- 
tory-built chimney section or steel pipe having resis- 
tance to heat and corrosion equivalent to that for the 
appropriate galvanized pipe as specified in Table 
G2427.10.2.4. Factory-built chimney sections shall be 
joined together in accordance with the chimney manu- 
facturer's instructions. 


TABLE G2427.10.2.4 
MINIMUM THICKNESS FOR GALVANIZED STEEL 
VENT CONNECTORS FOR LOW-HEAT APPLIANCES 


MINIMUM THICKNESS 
(inch) 


0.019 


0.023 


0.029 
0.034 
0.056 


G2427.10.3 Size of vent connector. Vent connectors shall 
be sized in accordance with Sections G2427.10.3.1 
through G2427.3.5. 


G2427.10.3.1 Single draft hood and fan-assisted. A 
vent connector for an appliance with a single draft 
hood or for a Category 1 fan-assisted combustion sys- 
tem appliance shall be sized and installed in accor- 
dance with Section (52428 or other approved 
engineering methods. 


G2427.10.3.2 Multiple draft hood. For a single appli- 
ance having more than one draft hood outlet or flue col- 
lar, the manifold shall be constructed according to the 
instructions of the appliance manufacturer. Where there 
are no instructions, the manifold shall be designed and 
constructed in accordance with approved engineering 
practices. As an alternate method, the effective area of 
the manifold shall equal the combined area of the flue 


For SI: 1 inch = 25.4 mm. 
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collars or draft hood outlets and the vent connectors 
shall have a minimum 1-foot (305 mm) rise. 


G2427.10.3.3 Multiple appliances. Where two or 
more appliances are connected to a common vent or 
chimney, each vent connector shall be sized in accor- 
dance with Section (52428 or other approved engineer- 
ing methods. 


As an alternative method applicable only where all 
of the appliances are draft hood equipped, each vent 
connector shall have an effective area not less than the 
area of the draft hood outlet of the appliance to which it 
is connected. 


G2427.10.3.4 Common connector/manifold. Where 
two or more appliances are vented through a common 
vent connector or vent manifold, the common vent con- 
nector or vent manifold shall be located at the highest 
level consistent with available headroom and the 
required c/earance to combustible materials and shall 
be sized in accordance with Section G2428 or other 
approved engineering methods. 


As an alternate method applicable only where there 
are two draft hood-equipped appliances, the effective 
area of the common vent connector or vent manifold 
and all junction fittings shall be not less than the area of 
the larger vent connector plus 50 percent of the area of 
the smaller flue collar outlet. 


G2427.10.3.5 Size increase. Where the size of a vent 
connector is increased to overcome installation limita- 
tions and obtain connector capacity equal to the appli- 
ance input, the size increase shall be made at the 
appliance draft hood outlet. 


G2427.10.4 Two or more appliances connected to a single 
vent or chimney. Where two or more vent connectors enter 
a common vent, chimney flue, or single-wall metal pipe, the 
smaller connector shall enter at the highest level consistent 
with the available headroom or clearance to combustible 
material. Vent connectors serving Category І appliances 
shall not be connected to any portion of a mechanical draft 
system operating under positive static pressure, such as those 
serving Category III or IV appliances. 


G2427.10.4.1 Two or more openings. Where two or 
more openings are provided into one chimney Пие or 
vent, the openings shall be at different levels, or the 
connectors shall be attached to the vertical portion of 
the chimney or vent at an angle of 45 degrees (0.79 rad) 
or less relative to the vertical. 


G2427.10.5 Clearance. Minimum c/earances from vent 
connectors to combustible material shall be in accordance 
with Table G2427.10.5. 


Exception: The c/earance between a vent connector 
and combustible material shall be permitted to be 
reduced where the combustible material is protected as 
specified for vent connectors in Table G2409.2. 


G2427.10.6 Joints. Joints between sections of connector pip- 
ing and connections to flue collars and draft hood outlets 
shall be fastened by one of the following methods: 


1. Sheet metal screws. 
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2. Vent connectors of listed vent material assembled 
and connected to flue collars or draft hood outlets іп 
accordance with the manufacturer's instructions. 

3. Other approved means. 


G2427.10.7 Slope. A vent connector shall be installed 
without dips or sags and shall slope upward toward the 
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G2427.10.12 Fireplaces. A vent connector shall not be 
connected to a chimney flue serving a fireplace unless the 
fireplace flue opening is permanently sealed. 

G2427.10.13 Passage through ceilings, floors or walls. 
Single-wall metal pipe connectors shall not pass through 
any wall, floor or ceiling except as permitted by Section 


G2427.7.4. 

G2427.11 Vent connectors for Category П, ІП and IV 
appliances. Vent connectors for Category П, III and IV 
appliances shall be as specified for the venting systems in 
accordance with Section G2427.4. 

G2427.12 Draft hoods and draft controls. The installation 
of draft hoods and draft controls shall comply with Sections 
G2427.12.1 through G2427.12.7. 


vent or chimney not less than "/, inch per foot (21 mm/m). 


Exception: Vent connectors attached to a mechanical 
draft system installed in accordance with the appliance 
and draft system manufacturers' instructions. 


G2427.10.8 Length of vent connector. The maximum 


horizontal length of a single-wall connector shall be 75 
percent of the height of the chimney or vent except for 


engineered systems. The maximum horizontal length of a 
Type B double-wall connector shall be 100 percent of the 
height of the chimney or vent except for engineered sys- 
tems. 


G2427.10.9 Support. A vent connector shall be supported 
for the design and weight of the material employed to 
maintain clearances and prevent physical damage and sep- 
aration of joints. 


G2427.10.10 Chimney connection. Where entering a flue 
in a masonry or metal chimney, the vent connector shall be 
installed above the extreme bottom to avoid stoppage. 
Where a thimble or slip joint is used to facilitate removal 
of the connector, the connector shall be firmly attached to 
or inserted into the thimble or slip joint to prevent the con- 
nector from falling out. Means shall be employed to pre- 
vent the connector from entering so far as to restrict the 
space between its end and the opposite wall of the chimney 
flue (see Section G2425.9). 


G2427.10.11 Inspection. The entire length of a vent con- 
nector shall be provided with ready access for inspection, 
cleaning and replacement. 


G2427.12.1 Appliances requiring draft hoods. Vented 
appliances shall be installed with draft hoods. 


Exception: Dual oven-type combination ranges; 
direct-vent appliances; fan-assisted combustion system 
appliances; appliances requiring chimney draft for 
operation; single firebox boilers equipped with conver- 
sion burners with inputs greater than 400,000 Btu per 
hour (117 kW); appliances equipped with blast, power 
or pressure burners that are not listed for use with draft 
hoods; and appliances designed for forced venting. 


G2427.12.2 Installation. A draft hood supplied with or 
forming а part of a listed vented appliance shall be 
installed without a/teration, exactly as furnished and spec- 
ified by the appliance manufacturer. 


G2427.12.2.1 Draft hood required. If a draft hood is 
not supplied by the appliance manufacturer where one 
is required, a draft hood shall be installed, shall be of a 
listed or approved type and, in the absence of other 
instructions, shall be of the same size as the appliance 
flue collar. Where a draft hood is required with a con- 
version burner, it shall be of a /isted or approved type. 


TABLE G2427.10.5 (503.10.5) 
CLEARANCES FOR CONNECTORS* 


MINIMUM DISTANCE FROM COMBUSTIBLE MATERIAL 


APPLIANCE 


Listed Type B Listed Type L Single-wall Factory-built 
gas vent material vent material metal pipe chimney sections 
Listed appliances with draft hoods and appliances listed for Ke listed As listed низа As listed 
use with Type B gas vents 
Residential boilers and furnaces with listed gas conversion сора e sins авон ка Бена 
burner and with draft hood 


For SI: 1 inch = 25.4 mm. 
a. These clearances shall apply unless the manufacturer's installation instructions for a listed appliance or connector specify different clearances, in which case 
the listed clearances shall apply. 
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G2427.12.2.2 Special design draft hood. Where it is 
determined that a draft hood of special design is needed 
or preferable for a particular installation, the installa- 
tion shall be in accordance with the recommendations 
of the appliance manufacturer and shall be approved. 


G2427.12.3 Draft control devices. Where a draft control 
device is part of the appliance or is supplied by the appli- 
ance manufacturer, it shall be installed in accordance with 
the manufacturer's instructions. In the absence of manu- 
facturer's instructions, the device shall be attached to the 
flue collar of the appliance or as near to the appliance as 
practical. 


G2427.12.4 Additional devices. Appliances requiring a 
controlled chimney draft shall be permitted to be equipped 
with a /isted double-acting barometric-draft regulator 
installed and adjusted in accordance with the manufac- 
turer's instructions. 


G2427.12.5 Location. Draft hoods and barometric draft 
regulators shall be installed in the same room or enclosure 
as the appliance in such a manner as to prevent any differ- 
ence in pressure between the hood or regulator and the 
combustion air supply. 


G2427.12.6 Positioning. Draft hoods and draft regulators 
shall be installed in the position for which they were 
designed with reference to the horizontal and vertical 
planes and shall be located so that the relief opening is not 
obstructed by any part of the appliance or adjacent con- 
struction. The appliance and its draft hood shall be located 
so that the relief opening is accessible for checking vent 
operation. 


G2427.12.7 Clearance. A draft hood shall be located so 
its relief opening is not less than 6 inches (152 mm) from 
any surface except that of the appliance it serves and the 
venting system to which the draft hood is connected. 
Where a greater or lesser clearance is indicated on the 
appliance label, the clearance shall be not less than that 
specified on the label. Such c/earances shall not be 
reduced. 


G2427.13 Manually operated dampers. A manually oper- 
ated damper shall not be placed in the vent connector for any 
appliance. Fixed baffles shall not be classified as manually 
operated dampers. 


G2427.14 Automatically operated vent dampers. An auto- 
matically operated vent damper shall be of a /isted type. 


G2427.15 Obstructions. Devices that retard the flow of vent 
gases shall not be installed in a vent connector, chimney, or 
vent. The following shall not be considered as obstructions: 


1. Draft regulators and safety controls specifically listed 
for installation in venting systems and installed in 
accordance with the manufacturer’s instructions. 


2. Approved draft regulators and safety controls that are 
designed and installed in accordance with approved 
engineering methods. 


3. Listed heat reclaimers and automatically operated vent 
dampers installed in accordance with the manufac- 
turer’s instructions. 
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4. Approved economizers, heat reclaimers and recupera- 
tors installed in venting systems of appliances not 
required to be equipped with draft hoods, provided that 
the appliance manufacturer's instructions cover the 
installation of such a device in the venting system and 
performance in accordance with Sections G2427.3 and 
G2427.3.1 is obtained. 


5. Vent dampers serving listed appliances installed іп 
accordance with Sections G2428.2.1 and G2428.3.1 or 
other approved engineering methods. 


G2427.16 Outside wall penetrations. Where vents, includ- 
ing those for direct-vent appliances, penetrate outside walls 
of buildings, the annular spaces around such penetrations 
shall be permanently sealed using approved materials to 
prevent entry of combustion products into the building. 


SECTION G2428 
SIZING OF CATEGORY I 
APPLIANCE VENTING SYSTEMS 


G2428.1 Definitions. The following definitions apply to the 
tables in this section. 


APPLIANCE CATEGORIZED VENT DIAMETER/ 
AREA. The minimum vent area/diameter permissible for 
Category I appliances to maintain a nonpositive vent static 
pressure when tested in accordance with nationally recog- 
nized standards. 


FAN-ASSISTED COMBUSTION SYSTEM. An appliance 
equipped with an integral mechanical means to either draw or 
force products of combustion through the combustion cham- 
ber or heat exchanger. 


FAN Min. The minimum input rating of a Category I fan- 
assisted appliance attached to a vent or connector. 


FAN Max. The maximum input rating of a Category I fan- 
assisted appliance attached to a vent or connector. 


NAT Max. The maximum input rating of a Category I draft- 
hood-equipped appliance attached to a vent or connector. 


FAN + FAN. The maximum combined appliance input rat- 
ing of two or more Category I fan-assisted appliances 
attached to the common vent. 


FAN + NAT. The maximum combined appliance input rat- 
ing of one or more Category I fan-assisted appliances and 
one or more Category I draft-hood-equipped appliances 
attached to the common vent. 


NA. Vent configuration is not allowed due to potential for 
condensate formation or pressurization of the venting system, 
or not applicable due to physical or geometric restraints. 


NAT + NAT. The maximum combined appliance input rat- 
ing of two or more Category I draft-hood-equipped appli- 
ances attached to the common vent. 


G2428.2 Application of single-appliance vent Tables 
G2428.2(1) and С2428.2(2). The application of Tables 
G2428.2(1) and G2428.2(2) shall be subject to the require- 
ments of Sections G2428.2.1 through G2428.2.17. 
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TABLE G2428.2(1) 
TYPE B DOUBLE-WALL GAS VENT 


Appliance Vent Connection | Connected directly to vent 


VENT DIAMETER—(D) inches 


APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 
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TABLE G2428.2(1)—continued 
TYPE B DOUBLE-WALL GAS VENT 


25.4 mm, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 


For SI: 1 inch 
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Appliance Vent Connection | Single-wall metal connector 


VENT DIAMETER—(D) inches 


APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 
28 
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TABLE G2428.2(2) 
TYPE B DOUBLE-WALL GAS VENT 
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| Max | Мах | Ми | Мах | Мах | Min | Мах | Мах | 
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APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 


0.2931 
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TABLE G2428.2(2)—continued 
TYPE B DOUBLE-WALL GAS VENT 


25.4 mm, 1 foot = 304.8 mm, 1 British thermal unit per hour 


apa "x a m КТ dia uL WP cq qp «TE Yu 


For SI:1 inch 
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G2428.2.1 Vent obstructions. These venting tables shall 
not be used where obstructions, as described in Section 
G2427.15, are installed in the venting system. The instal- 
lation of vents serving listed appliances with vent dampers 
shall be in accordance with the appliance manufacturer's 
instructions or in accordance with the following: 


1. The maximum capacity of the vent system shall be 
determined using the *NAT Max" column. 


2. The minimum capacity shall be determined as if the 
appliance were a fan-assisted appliance, using the 
“ЕАМ Min" column to determine the minimum 
capacity of the vent system. Where the correspond- 
ing “FAN Min" is “NA,” the vent configuration 
shall not be permitted and an alternative venting 
configuration shall be utilized. 


G2428.2.2 Minimum size. Where the vent size deter- 
mined from the tables is smaller than the appliance draft 
hood outlet or flue collar, the smaller size shall be permit- 
ted to be used provided that all of the following require- 
ments are met: 


1. The total vent height (77) is not less than 10 feet (3048 
mm). 


2. Vents for appliance draft hood outlets or flue collars 
12 inches (305 mm) in diameter or smaller are not 
reduced more than one table size. 


3. Vents for appliance draft hood outlets or flue collars 
larger than 12 inches (305 mm) in diameter are not 
reduced more than two table sizes. 


4. The maximum capacity listed in the tables for a fan- 
assisted appliance is reduced by 10 percent (0.90 x 
maximum table capacity). 


5. The draft hood outlet is greater than 4 inches (102 
mm) in diameter. Do not connect a 3-inch-diameter 
(76 mm) vent to a 4-inch-diameter (102 mm) draft 
hood outlet. This provision shall not apply to fan- 
assisted appliances. 


G2428.2.3 Vent offsets. Single-appliance venting config- 
urations with zero (0) lateral lengths in Tables G2428.2(1) 
and G2428.2(2) shall not have elbows in the venting sys- 
tem. Single-appliance venting configurations with lateral 
lengths include two 90-degree (1.57 rad) elbows. For each 
additional elbow up to and including 45 degrees (0.79 
rad), the maximum capacity listed in the venting tables 
shall be reduced by 5 percent. For each additional elbow 
greater than 45 degrees (0.79 rad) up to and including 90 
degrees (1.57 rad), the maximum capacity listed in the 
venting tables shall be reduced by 10 percent. Where mul- 
tiple offsets occur in a vent, the total lateral length of all 
offsets combined shall not exceed that specified in Tables 
G2428.2(1) and G2428.2(2). 


G2428.2.4 Zero lateral. Zero (0) lateral (L) shall apply 
only to a straight vertical vent attached to a top outlet draft 
hood or flue collar. 


G2428.2.5 High-altitude installations. Sea- level input 
ratings shall be used when determining maximum capacity 
for high-altitude installation. Actual input, derated for alti- 
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tude, shall be used for determining minimum capacity for 
high-altitude installation. 


G2428.2.6 Multiple input rate appliances. For appli- 
ances with more than one input rate, the minimum vent 
capacity (FAN Min) determined from the tables shall be 
less than the lowest appliance input rating, and the maxi- 
mum vent capacity (FAN Max/NAT Max) determined 
from the tables shall be greater than the highest appliance 
rating input. 


G2428.2.7 Liner system sizing and connections. Listed 
corrugated metallic chimney liner systems in masonry chim- 
neys shall be sized by using Table G2428.2(1) or 
G2428.2(2) for Type B vents with the maximum capacity 
reduced by 20 percent (0.80 x maximum capacity) and the 
minimum capacity as shown in Table G2428.2(1) or 
G2428.2(2). Corrugated metallic liner systems installed 
with bends or offsets shall have their maximum capacity 
further reduced in accordance with Section G2428.2.3. The 
20-percent reduction for corrugated metallic chimney liner 
systems includes an allowance for one long-radius 90- 
degree (1.57 rad) turn at the bottom of the liner. 


Connections between chimney liners and /isted double- 
wall connectors shall be made with /isted adapters 
designed for such purpose. 


G2428.2.8 Vent area and diameter. Where the vertical 
vent has a larger diameter than the vent connector, the ver- 
tical vent diameter shall be used to determine the mini- 
mum vent capacity, and the connector diameter shall be 
used to determine the maximum vent capacity. The flow 
area of the vertical vent shall not exceed seven times the 
flow area of the listed appliance categorized vent area, 
flue collar area, or draft hood outlet area unless designed 
in accordance with approved engineering methods. 


G2428.2.9 Chimney and vent locations. Tables 
G2428.2(1) and G2428.2(2) shall be used only for chim- 
neys and vents not exposed to the outdoors below the roof 
line. A Type B vent or listed chimney lining system passing 
through an unused masonry chimney flue shall not be con- 
sidered to be exposed to the outdoors. Where vents extend 
outdoors above the roof more than 5 feet (1524 mm) higher 
than required by Figure G2427.6.4, and where vents termi- 
nate in accordance with Section G2427.6.4, Item 2, the out- 
door portion of the vent shall be enclosed as required by this 
section for vents not considered to be exposed to the out- 
doors or such venting system shall be engineered. A Type B 
vent shall not be considered to be exposed to the outdoors 
where it passes through an unventilated enclosure or chase 
insulated to a value of not less than R-8. 


G2428.2.10 Corrugated vent connector size. Corrugated 
vent connectors shall be not smaller than the listed appli- 
ance categorized vent diameter, flue collar diameter, or 
draft hood outlet diameter. 


G2428.2.11 Vent connector size limitation. Vent connec- 
tors shall not be increased in size more than two sizes 
greater than the listed appliance categorized vent diameter, 
flue collar diameter or draft hood outlet diameter. 
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G2428.2.12 Component commingling. In a single run of 
vent or vent connector, different diameters and types of 
vent and connector components shall be permitted to be 
used, provided that all such sizes and types are permitted 
by the tables. 


G2428.2.13 Draft hood conversion accessories. Drafi 
hood conversion accessories for use with masonry chim- 
neys venting listed Category I fan-assisted appliances 
shall be listed and installed in accordance with the manu- 
facturer's instructions for such listed accessories. 


G2428.2.14 Table interpolation. Interpolation shall be 
permitted in calculating capacities for vent dimensions 
that fall between the table entries. 


С2428.2.15 Extrapolation prohibited. Extrapolation 
beyond the table entries shall not be permitted. 


G2428.2.16 Engineering calculations. For vent heights 
less than 6 feet (1829 mm) and greater than shown in the 
tables, engineering methods shall be used to calculate vent 
capacities. 


G2428.2.17 Height entries. Where the actual height of a 
vent falls between entries in the height column ofthe appli- 
cable table in Tables G2428.2(1) and G2428.2(2), either 
interpolation shall be used or the lower appliance input rat- 
ing shown in the table entries shall be used for FAN Max 
and NAT Max column values and the higher appliance 
input rating shall be used for the FAN Min column values. 


G2428.3 Application of multiple appliance vent Tables 
G2428.3(1) through G2428.3(4). The application of Tables 
G2428.3(1) through G2428.3(4) shall be subject to the 
requirements of Sections G2428.3.1 through G2428.3.24. 


G2428.3.1 Vent obstructions. These venting tables shall 
not be used where obstructions, as described in Section 
G2427.15, are installed in the venting system. The instal- 
lation of vents serving listed appliances with vent dampers 
shall be in accordance with the appliance manufacturer's 
instructions or in accordance with the following: 


1. The maximum capacity of the vent connector shall 
be determined using the NAT Max column. 


2. The maximum capacity of the vertical vent or chim- 
ney shall be determined using the FAN+NAT col- 
umn where the second appliance is a fan-assisted 
appliance, or the МАТ+МАТ column where the sec- 
ond appliance is equipped with a draft hood. 


3. The minimum capacity shall be determined as if the 
appliance were a fan-assisted appliance. 


3.1. The minimum capacity of the vent connector 
shall be determined using the FAN Min col- 
umn. 


3.2. The FAN+FAN column shall be used 
where the second appliance is a fan- 
assisted appliance, and the ЕАМ+МАТ col- 
umn shall be used where the second appli- 
ance is equipped with a draft hood, to 
determine whether the vertical vent or 
chimney configuration is not permitted 
(NA). Where the vent configuration is NA, 
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the vent configuration shall not be permit- 
ted and an alternative venting configura- 
tion shall be utilized. 


G2428.3.2 Connector length limit. The vent connector 
shall be routed to the vent utilizing the shortest possible 
route. Except as provided in Section G2428.3.3, the maxi- 
mum vent connector horizontal length shall be 1'/, feet for 
each inch (18 mm per mm) of connector diameter as shown 
in Table G2428.3.2. 
TABLE G2428.3.2 
MAXIMUM VENT CONNECTOR LENGTH 


CONNECTOR DIAMETER CONNECTOR MAXIMUM 
(inches) HORIZONTAL LENGTH (feet) 


107, 


— 
N 


137, 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


G2428.3.3 Connectors with longer lengths. Connectors 
with longer horizontal lengths than those listed in Section 
G2428.3.2 are permitted under the following conditions: 


1. The maximum capacity (FAN Max or NAT Max) of 
the vent connector shall be reduced 10 percent for 
each additional multiple of the length allowed by 
Section G2428.3.2. For example, the maximum 
length listed in Table G2428.3.2 for a 4-inch (102 
mm) connector is 6 feet (1829 mm). With a connector 
length greater than 6 feet (1829 mm) but not exceed- 
ing 12 feet (3658 mm), the maximum capacity must 
be reduced by 10 percent (0.90 x maximum vent con- 
nector capacity). With a connector length greater 
than 12 feet (3658 mm), but not exceeding 18 feet 
(5486 mm), the maximum capacity must be reduced 
by 20 percent (0.80 x maximum vent capacity). 


2. For a connector serving a fan-assisted appliance, the 
minimum capacity (FAN Min) of the connector 
shall be determined by referring to the correspond- 
ing single-appliance table. For Type B double-wall 
connectors, Table G2428.2(1) shall be used. For sin- 
gle-wall connectors, Table G2428.2(2) shall be 
used. The height (H) and lateral (L) shall be mea- 
sured according to the procedures for a single-appli- 
ance vent, as if the other appliances were not 
present. 


G2428.3.4 Vent connector manifold. Where the vent 
connectors are combined prior to entering the vertical por- 
tion of the common vent to form a common vent manifold, 
the size of the common vent manifold and the common 
vent shall be determined by applying a 10-percent reduc- 
tion (0.90 x maximum common vent capacity) to the com- 
mon vent capacity part of the common vent tables. The 
length of the common vent connector manifold (L, ) shall 
not exceed 1"/, feet for each inch (18 mm per mm) of com- 
mon vent connector manifold diameter (D). 
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TABLE G2428.3(1) 
TYPE B DOUBLE-WALL VENT 


VENT CONNECTOR CAPACITY 


APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H 


| FAM НАТ PAN (ИХЕ PAM (БАТ), РАЮ NAT) БАН (ШЕТІ РАМ МИТІ, FAR НАТ ҒАМ” [NAT 
[Min | Мах | Max] Min | мах Мах Min | Мах | Max | Min [Max [Max | Min [Max (мах Min [Mex Max | Min [Mex (мах | Min | Мах. 
[1 122137 | 26 | 35 | 66 | 46 | 46 [1061 72 | 58 [164 104| 77 [225 | 142] 92 |296 | 185 | 109 | 376 237 | 128 | 466 | 289 | 
| 2 [23 [4 [31 | 37 | 75 | 55 | 48 [121 | 86 | 60 [183 |124] 79 |253 [168] 95 | 333 [220] 112 |424 2821 131] 526 [345 | 
| 3 24 | 44 | 35 | 38 | 81 | 62 | 491132] 96 | 62 [199 |139] 82 |275 [189 | 97 [363 | 248 | 114 | 463 [317 134 575 | 386 | 
|" LG pmpepw pepe pm m esp Le petes sos misma EE 


2 [23 | 44 | 32 | 36 | 80 | 57 | 51 |128 90 | 66 | 195 [129 | 86 |269 [175 | 103 |356 |230 | 121 | 454 |294 | 141 | 564 [358 | 

| 3 — 24 | 47 | 36 | 37 | 87 | 64 | 53 [139] 101 | 67 |210] 145 88 [290 | 198 105 384 | 258 | 123 | 492 [330] 143 | 612 | 402 | 

1 122143 | 28 | 34 | 78 | 50 | 49 | 123 | 78 | 65 | 189 [113] 89 [257 154 | 106 |341 | 200] 125 [436 257 146 |542 1314 

| 2 [23 | 47 | 33 | 36 | 86 | 59 | 51 | 136 | 93 | 67 |206 | 134) 91 |282 [182 109 |374 |238 | 128 | 479 | 305 | 149 | 596 | 372 | 

[3 _ |24| 50 | 37 | 37 | 92 | 67 52 [146 104] 65 [220 |150] 94 [303 [205 | 111 |402 | 268 | 131 [515 |342 | 152 | 642 [417 

| s [тшк кетеер me nj ЈЕ m ws n enr 
15 


[3 —z [ss [35 [35 [96 [8 | 89 [15 99 | 66 [23s паз | 91 [320 [193 [112 [419 [253 [137 522 |323 [165 [658 [394] 

[3 — 24 ss [40 [36 [12 [7i [5r [тез Tr 68 [248 тео 93 [339 [218 | 115 [аяз [286 | 146 [565 [365 [167 [700 444 

С, ја xt IEEE 
20 


[3 зт [эт [э pios | 66 [48 [167 194 ея [259 [149 вә [354 [262 [11 |463 [26s [134 зат [339 [161 [2 [414 

[3 [ве | ас [3s rio 74 [30 [17e uie [6 [271 [16s 91 [s71 [228 [113 |486 [300 [137 Гете [383 [164 | 764 [466 

|» EGIDIUS ESI so 
30 


[3 — [ап | ва 39 [35 [nis [76 | 47 [190 [10 | 62 [299 158 85 [408 [215 [105 [53s [282 [125 [679 300 155 [840 339 
[3 [2 644 [эз [тз] e [98 [22] 64 [309 [178 | 88 [423 [242 [тов [585 [217 | 132 [706 [405 [158 [874 69 


TYPE B DOUBLE-WALL COMMON VENT DIAMETER (D)—inches 


ВЫ рк 75077 ТО. а. |. ~ ҰНЫ ЕЗ 


COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 


7-7 COMBNEDAPPLIANCEINFUTRATINGINTROUSANDSOFBTUH _ — — — — — — ] 
FAN | FAN | NAT | FAN | FAN | NAT FAN | NAT FAN | NAT | FAN | FAN | NAT FAN | NAT FAN | NAT 
ENAT NAT FAN +NAT *NAT "FAN НАТ МАТ "FAN "NAT "NAT | PAN NAT NAT FAN NAT *NAT 
— 6 fo [э | 65 [14 [i6 | wo [204 | 161 | 147 | 309 | 248 | 200 | 404 | 314 | 260 | 547 | 434 | 335 | 672 | 520 [419 | 
[s — [rer Г [155 | 29 | 14 | 224 [тв | 165 | 339 | 275 | 223 | 244 | зав | 290 | 602 [эво | 378 | 720 | 577 | 465 | 
[10 uo [sr | 79 | 169 [лат | 12 [28 [төз | 178 | 367 | 299 | 242 | 477 | 377 | 315 | 689 | 522 | 405 | 800 | 627 | 455 | 
[1s — us | па | 91 | 195 | 16s [144 | 263 | 228 | 206 | 227 | 352 | 280 | 556 | 4&4 | 365 | 755 | 612 | 465 | 924 | 733 | 565 | 
[20 — [ue | 123 | 102 | 215 [183 | 160 | 314 | 255 | 229 | 275 | 394 | 310 | 2r [499 | 405 | 842 вва | 523 1055 26 | 640 | 
[30 [isz [13s | па | 344 | 210 | 185 | 361 | 297 | 266 | 547 | 459 | 360 | 720 | 585 | 470 | 979 | os | 605 [1:29 975 | 740 | 
[3e — | пет | 155 | 134 | 229 | 244 | 212 | 221 | 353 | 310 [ват | 527 | 423 | 854 | 706 | 550 [1.164] 977 | 705 [1451 1188 880 | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 
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TABLE G2428.3(2) 
TYPE B DOUBLE-WALL VENT 


Appliances Type | Category | 


VENT CONNECTOR CAPACITY 


Ro] о UNCERT s Е m 
APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H 

FAN [НАТ FAN КАТ FAN [NAT] FAN [NAT] FAN [МАТ] FAN [МАТ FAN [NAT] FAN НАТ 
Min [мах мах in Мах [Wax Min Max Max Мо [Max Max Min [Max Ма Min [Max Max Min Мах Max Min [Max Max 
[1 |NA|NA|26 [NA [NA | 46 [ма [NA | I [NA [NA | 102 207 223 140 262 [298 183 [325 373 [238 [д7 463 [286 
[2  [NA[NA BT |NA [NA | 55 [NA [NA 85 [168] 82] 23 [215 [251 [ve тт 331 [19 334 422 281 [ав [324 


Eu НА раирана er ВУ pae pes pens | repara 367247 put 562 [95 | ашау 
piures на [мА 27 [ВА МА | 48 Na IOS (НА | A [106 226 | 240] 45] 295 |316 | 191 [383 [403 344 | 4611502] 294 
А БЕБИР Я 2 25 555 22856 УВО Ed IES 
шли еы уне ҚР ҺАР ЫН АД а [381056 870489328501] ы 

E E ER Rd ESE de ee Led 
| е Карие ei ea зија m Dm TH 

Бы ЕЛЕНЕ ЫА а E 2S 2222082203381265 БЫШЫ pol 65745 

Шш 29 | pr оаа Опе sss [297 1591312 | 3801909 1990 EZ T206 (326 [596 90 
[Dam nr prr psp nsu ms rr Sn Ы 

ERR EJEJITUIUU GB2SJESEJEJIEBJGBLEBCUEUEJESJLJEJ 
uuo | se [90] 78] 9r pee ns ИРИГ ње 1175 [225 120 | 239.325 | 163 1306 | 425 | 217 | 390 | 5582264948 [664 | 336 
Е ИЕ БА 555 ишш ш 
ШШЕН | 97 | ao | 57 от У РУМ 175 | 190204] 165 [252 363229 [326 |476 | 258 ТАТЕ Год 375 90] 780457 | 
с ИЕЛЕИЕМНЛЕУ S GRAMCUBIEJE Jus оа ELLE I UE Са s Ed 
Е SE eser so СОС ЕЕ 555 [s [17 


шо! N| —| w 


TYPE B DOUBLE-WALL COMMON VENT DIAMETER—(D) inches 
Š Е ie. „ш ~“ ESE ҖЫ ек Css: 


COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 


FAN "НА NAT "РАМ +*NAT NAT FAN НАТ МАТ ҒАМ AT МАТ «ҒАМ NAT NT FAN "NAT МА (РА НАТ (АТ 
*NAT | *NAT +МАТ |*NAT *NAT | +МАТ | *FAN | "МАТ | "(МАТ *NAT | *NAT *NAT | "МАТ | “ҒАМ | “МАТ | «МАТ 
pena | пе | ва ра Гиз эю | uo | зе | таг [sw | за вез [sar [29 | sis [497 | 
ESSE. 
o INA [э 76 er | ЕЛЕЕ [эз я ея эю Гез sre [зэ ar јат јат 
[1s | пат [пф | 88 | 189 | 159 | 146 | 275 | 221 | 200 | 416 | 345 | 274 | sd | 494 | 357 | 738 | 599 | 456 | 905 ЕЛЕСІ 
2 —[isr prs | ss | 208 | 177 [156 | 305 | 247 | 223 | 463 | 385 | 302 [$06 | 487 | 395 | #24 | 673 | 512 |T.013|| 808 | 626 | 
552 
С [159 [145 | 28 | 268 | 233 | 208 | 406 | 357 | 296 | 622 | 529 | 416 | 833 | $86 [535 [ыз] 954 | 689 [TA18|T157| 838 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 
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Appliances Type | Category | 
Appliances Vent Connection | Type B double-wall connector 


- TABLE G2428.3(3) 
MASONRY CHIMNEY 


VENT CONNECTOR CAPACITY 


ТҮРЕ B DOUBLE-WALL VENT CONNECTOR DIAMETER—(D) inches 


APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H 


LEAN НАТ FAN [НАТ ҒАН [NAT] FAN [NAT] ҒАН [NAT] FAN [NAT] FAN [NAT] ҒАН | 
in| a Max Min Max Max | Min [Max Max Min | Max Мах Min Max [Max | Min [Max Max Min [Мах Мак [ | Max [Мах 
вз Гао | 52 [106] 67 | 65 [194] or [87 |274 [141 [104 376 [201 [124 479 [253 | 145 399 [319 
[2 ре pas sr [75 | 52 | 33 [133 [85 | 6T [20 [24 89 [524 [173 [107 [436 [232 | 127 | 562 300 148) 694 

— 3 mas | за [з [2 | si | 55 [15s | 97 | 69 [262 [13 91 [369 [205 [169 [491 [270 [25 [633 [349 [151 | 795 [459 

— T [2439223922] si | 35 [117 | 69 [71 [213 [106 | 98 [308 188 [113 [ата [216 | 38 [539 [267 [156 | 682 [335] 

ШИШЕ ЕЛИ 29 ЕЈ [87 [55 [57 КА se | 75 [16 127,7 [356 9 TI6 475 НЕН 77698 
[3 — grs | за [от [2 | з» [139 | 98 | 75 [269 [14s | 99 [385 [206 [119 [517 [276 [139 72 [358 | 165 | es |457) 
BRENILJEJEICICIEJIOUNEIGHE aan IRA за 

10 m a 
БЕКЕН ЛЕЛ ss [ar [roe s [y [n e] e [er er 06 sr a0 re sao 28r a |o [es mr 

x T [se [эз [3s [95 | за | за [188 14 [72 [277 | та [000 [584 168 [125 [11 [229 153 [658 [257 [18а | 822 [375 

з [2 [s [ss [31 | 39 [105] 35 | 56 [17a | 89 | 74 [29 [134 103 [419 192 [28 [558 [260] 156] 718 339 | 187 9% 
[—3 — pe [ss [35 [ar [ris [86] 57 [189 [162 [76 [319 [153 [105 [488 [215 131 [597 [292 [15 760 382 190 | 960 
па | pas тї [33 [119 | 98 [47 [773 123 [384 239 [150 [752 597 

5 [2 — [5] se [3r [39 [ris ре | 55 [190] Sr | 75 [535 [138 тот [467 [199 126 625 [270 [152 [805 354 188 TOT 
[3 в [3s [a0 [5 | 66 | 57 [294 10s 75 [353 [187 [105 495 [222 | 125 [661 [301 15651 [396 505 


W COMMON VENT CAPACITY 
MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 


E a ` a С ae АЕ 1 


COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 


(6%, ҒАМ | МАТ ҒАМ | МАТ ҒАМ | МАТ | ҒАМ | ҒАМ | МАТ МАТ ҒАМ | МАТ | ҒАМ | ҒАМ | МАТ ҒАМ | МАТ 

с cen 
| 6 (ХА) | 74 | | 25 | МА | 119 | | 46 | | ХА | | 178 | 71 | | NA | | 257 | | 103 | NA | 351 | 143 | МА | 458 | | 188 | | NA | | 582 | 853 | МА | 
s SA a a s a e e a a e ЕЦЕШ 
LIU [NA 8 T [NA рав зе [NA [207 90 [NA [299 [T5 | NA рав [177 | 666 | зе [256 [776 [686] за 128 amo 45% 
T5 [NA NX [36 [NA Е | 6T NA [257 тв NA [334 122 85 [46r [22 вв [sir | 285 
30 [NA NA [NA [WA | А [NA NA 206 [T7 NA ба [198 S15 S8 278 816 ТАТ 361 [ri 969 | актерите 
[756 па ја NA [NA WA | NA [ NA [ NA [NA | WA [NA [NA [NA [620 328 79 [эт ае [Jer 66 | ој би 522. 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 
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TABLE G2428.3(4) 
MASONRY CHIMNEY 


Number of Appliances | Two or more 


Appliances Type | Category | 
Appliances Vent Connection | Single-wall connector 


VENT CONNECTOR CAPACITY 


а ее ТГ. 

APPLIANCE МРОТ RATING LIMITS IN THOUSANDS OF BTU/H 
POP „кшк уя Сз 2 Бе РА оти жї уй. ы ш 
(а [мах к т ах [ах Nin [Haz He Nin ахах ах не] Nin ах 


153 1 8|1 5 

NA [NA | 46 | NA [NA | 68 |195 208] 103 250] 298 тав 313407 207 [387 530 263 [529 

See eee 6 [205 332 509 |374]407|663 356 [S51] 8 

Е b 5 
10 


CIS SDT маталы О КАИРА РБ За EE Ed атр ПАО РА LEAL 


459 


EJ 
Е 
15 


— 3 [NANA 6 [6 rz e [ar [185 I6 [215 S15 51 286 65 215 36 58 20 66 [55 378 е заз 

INA [23 [вт | % | as [12s [167 | 76 [197[305 [117 26s [42s 169 [345 [seo [255 139 [4 306 [614 | 921 [347] 
ма маэ sr Tr ЕСЕЈИ 0 20|525 se ras 195 555 |o er [55] TTT a || 0-70 
NA [NA [35 | 96 [179] 64 | 140 199 тоз [215 [343 [154 [282 481 279] 365 [644 [298 [461 [831 391 [639 1,032 496] 


MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 


ато ВИЕ SEIL. 0 c - =), тезе ин | a ми 


COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 


ХРАНАТ НАТ РАР МАТ НАТЕРА НАТЕМАТ РАЊЕ НАТЕМАТРАМЕНАТЕ НАРАЧАТЕ НА РАМ НАТ +NAT SPAN AT FAT 
NA NA NA NA NA NAT|*FAN|*NAT|*NAT|*FAN|*NAT НМА 
Ге [NA [NA | 25 [NA [в ЕСЕ [NA | 176 | 71 | 
hapaa [xa | x јавија [ рае рта [NA [sur 162 wx [n Wa es ar ore sx Газ 
ro [NANA 3T [NA [rs | 36 [NA [aus о [ans [29 NA as [rs |NA | 552 t rr [00] or rero] 5: 
36 [NA | NA | 66 [NA | 230 [тоз | NA [335 | ој NA [400 [ато [677 | 602 [280 | 866 | 772 [360 1359.39 540 
— 2 — [NA [NA [NA [NA [NA | 74 [NA [247 [120 | NA |362 [176 NA | 503 [240 | 765 | 661 | 321 | 947 | 849 | 415 |1495]1264| 640] 
o [NANA [NA [NA NA [NA [ÑA | NA [NA | NA | NA [NA | NA [612 [325 [NA |821 [456 |1,152]1076] 600 [1979] 1672 910 | 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 
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G2428.3.5 Common vertical vent offset. Where the com- 
mon vertical vent is offset, the maximum capacity of the 
common vent shall be reduced in accordance with Section 
G2428.3.6. The horizontal length of the common vent off- 
set (L,) shall not exceed 1'/, feet for each inch (18 mm рег 
mm) of common vent diameter (D). Where multiple off- 
sets occur in a common vent, the total horizontal length of 
all offsets combined shall not exceed 1"/, feet for each inch 
(18 mm per mm) of the common vent diameter (D). 


G2428.3.6 Elbows in vents. For each elbow up to and 
including 45 degrees (0.79 rad) in the common vent, the 
maximum common vent capacity listed in the venting 
tables shall be reduced by 5 percent. For each elbow 
greater than 45 degrees (0.79 rad) up to and including 90 
degrees (1.57 rad), the maximum common vent capacity 
listed in the venting tables shall be reduced by 10 percent. 


G2428.3.7 Elbows in connectors. The vent connector 
capacities listed in the common vent sizing tables include 
allowance for two 90-degree (1.57 rad) elbows. For each 
additional elbow up to and including 45 degrees (0.79 
rad), the maximum vent connector capacity listed in the 
venting tables shall be reduced by 5 percent. For each 
elbow greater than 45 degrees (0.79 rad) up to and includ- 
ing 90 degrees (1.57 rad), the maximum vent connector 
capacity listed in the venting tables shall be reduced by 10 
percent. 


G2428.3.8 Common vent minimum size. The cross-sec- 
tional area of the common vent shall be equal to or greater 
than the cross-sectional area of the largest connector. 


G2428.3.9 Common vent fittings. At the point where tee 
or wye fittings connect to a common vent, the opening size 
of the fitting shall be equal to the size of the common vent. 
Such fittings shall not be prohibited from having reduced- 
size openings at the point of connection of appliance vent 
connectors. 


G2428.3.9.1 Tee and wye fittings. Tee and wye fit- 
tings connected to a common gas vent shall be consid- 
ered to be part of the common gas vent and shall be 
constructed of materials consistent with that of the 
common gas vent. 


G2428.3.10 High-altitude installations. Sea-level input 
ratings shall be used when determining maximum capacity 
for high-altitude installation. Actual input, derated for alti- 
tude, shall be used for determining minimum capacity for 
high-altitude installation. 


G2428.3.11 Connector rise measurement. Connector 
rise (R) for each appliance connector shall be measured 
from the draft hood outlet or flue collar to the centerline 
where the vent gas streams come together. 


С2428.3.12 Vent height measurement. For multiple 
appliances all located on one floor, available total height 
(H) shall be measured from the highest draft hood outlet 
or flue collar up to the level of the outlet of the common 
vent. 


G2428.3.13 Vertical vent maximum size. Where two or 
more appliances are connected to a vertical vent or chim- 
ney, the flow area of the largest section of vertical vent or 
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chimney shall not exceed seven times the smallest listed 
appliance categorized vent areas, flue collar area, or draft 
hood outlet area unless designed in accordance with 
approved engineering methods. 


G2428.3.14 Multiple input rate appliances. For appli- 
ances with more than one input rate, the minimum vent 
connector capacity (FAN Min) determined from the tables 
shall be less than the lowest appliance input rating, and the 
maximum vent connector capacity (FAN Max or NAT 
Max) determined from the tables shall be greater than the 
highest appliance input rating. 


G2428.3.15 Liner system sizing and connections. 
Listed, corrugated metallic chimney liner systems in 
masonry chimneys shall be sized by using Table 
G2428.3(1) or G2428.3(2) for Type B vents, with the 
maximum capacity reduced by 20 percent (0.80 x maxi- 
mum capacity) and the minimum capacity as shown in 
Table G2428.3(1) or G2428.3(2). Corrugated metallic 
liner systems installed with bends or offsets shall have 
their maximum capacity further reduced in accordance 
with Sections G2428.3.5 and G2428.3.6. The 20-percent 
reduction for corrugated metallic chimney liner systems 
includes an allowance for one long-radius 90-degree (1.57 
rad) turn at the bottom of the liner. Where double-wall 
connectors are required, tee and wye fittings used to con- 
nect to the common vent chimney liner shall be listed dou- 
ble-wall fittings. Connections between chimney liners and 
listed double-wall fittings shall be made with listed 
adapter fittings designed for such purpose. 


G2428.3.16 Chimney and vent location. Tables 
G2428.3(1), G2428.3(2), G2428.3(3) and G2428.3(4) 
shall be used only for chimneys and vents not exposed 
to the outdoors below the roof line. A Type B vent or 
listed chimney lining system passing through an unused 
masonry chimney flue shall not be considered to be 
exposed to the outdoors. Where vents extend outdoors 
above the roof more than 5 feet (1524 mm) higher than 
required by Figure G2427.6.4 and where vents terminate 
in accordance with Section G2427.6.4, Item 2, the out- 
door portion of the vent shall be enclosed as required by 
this section for vents not considered to be exposed to the 
outdoors or such venting system shall be engineered. A 
Type B vent shall not be considered to be exposed to the 
outdoors where it passes through an unventilated enclo- 
sure or chase insulated to a value of not less than R8. 


G2428.3.17 Connector maximum and minimum size. 
Vent connectors shall not be increased in size more than 
two sizes greater than the listed appliance categorized 
vent diameter, flue collar diameter or draft hood outlet 
diameter. Vent connectors for draft-hood-equipped 
appliances shall not be smaller than the draft hood outlet 
diameter. Where a vent connector size(s) determined 
from the tables for a fan-assisted appliance(s) is smaller 
than the flue collar diameter, the use of the smaller 
size(s) shall be permitted provided that the installation 
complies with all of the following conditions: 


1. Vent connectors for fan-assisted appliance flue col- 
lars 12 inches (305 mm) in diameter or smaller are 
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not reduced by more than one table size [for exam- 
ple, 12 inches to 10 inches (305 mm to 254 mm) is a 
one-size reduction] and those larger than 12 inches 
(305 mm) in diameter are not reduced more than two 
table sizes [for example, 24 inches to 20 inches (610 
mm to 508 mm) is a two-size reduction]. 


2. The fan-assisted appliance(s) is common vented 
with a draft-hood-equipped appliance(s). 


3. The vent connector has a smooth interior wall. 


G2428.3.18 Component commingling. Combinations 
of pipe sizes and combinations of single-wall and dou- 
ble-wall metal pipe shall be allowed within any connec- 
tor run(s) or within the common vent, provided that all of 
the appropriate tables permit all of the desired sizes and 
types of pipe, as if they were used for the entire length of 
the subject connector or vent. Where single-wall and 
Type B double-wall metal pipes are used for vent con- 
nectors within the same venting system, the common 
vent must be sized using Table G2428.3(2) or 
G2428.3(4), as appropriate. 


G2428.3.19 Draft hood conversion accessories. Draft 
hood conversion accessories for use with masonry chim- 
neys venting listed Category I fan-assisted appliances 
shall be listed and installed in accordance with the manu- 
facturer's instructions for such listed accessories. 


G2428.3.20 Multiple sizes permitted. Where a table per- 
mits more than one diameter of pipe to be used for a con- 
nector or vent, all of the permitted sizes shall be permitted 
to be used. 


G2428.3.21 Table interpolation. Interpolation shall be 
permitted in calculating capacities for vent dimensions 
that fall between table entries. 


G2428.3.22 Extrapolation prohibited. Extrapolation 
beyond the table entries shall not be permitted. 


G2428.3.23 Engineering calculations. For vent heights 
less than 6 feet (1829 mm) and greater than shown in the 
tables, engineering methods shall be used to calculate vent 
capacities. 


G2428.3.24 Height entries. Where the actual height of a 
vent falls between entries in the height column of the 
applicable table іп Tables G2428.3(1) through 
G2428.3(4), either interpolation shall be used or the lower 
appliance input rating shown in the table shall be used for 
FAN Max and NAT Max column values and the higher 
appliance input rating shall be used for the FAN Min col- 
umn values. 


SECTION G2429 
DIRECT-VENT, INTEGRAL VENT, 
MECHANICAL VENT AND 
VENTILATION/EXHAUST HOOD VENTING 


G2429.1 General. The installation of direct-vent and integral 
vent appliances shall be in accordance with Section G2427. 
Mechanical venting systems shall be designed and installed in 
accordance with Section G2427. 
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SECTION G2430 
FACTORY-BUILT CHIMNEYS 


G2430.1 Listing. Factory-built chimneys for building heating 
appliances producing flue gases having a temperature not 
greater than 1,000°F (538°C), measured at the entrance to the 
chimney, shall be listed and labeled in accordance with UL 
103 and shall be installed and terminated in accordance with 
the manufacturer’s instructions. 


G2430.2 Support. Where factory-built chimneys are sup- 
ported by structural members, such as joists and rafters, such 
members shall be designed to support the additional load. 


SECTION G2431 
GENERAL 


G2431.1 Scope. Sections G2432 through G2454 shall govern 
the approval, design, installation, construction, alteration and 
repair of the appliances and equipment specifically identified 
herein. 


SECTION G2432 
DECORATIVE APPLIANCES FOR 
INSTALLATION IN FIREPLACES 


G2432.1 General. Decorative appliances for installation in 
approved solid fuel-burning fireplaces shall be tested in 
accordance with ANSI Z21.60/CSA 6.26 and shall be 
installed in accordance with the manufacturer’s instructions. 
Manually lighted natural gas decorative appliances shall be 
tested in accordance with ANSI Z21.84. 


G2432.2 Flame safeguard device. Decorative appliances for 
installation in approved solid fuel-burning fireplaces, with 
the exception of those tested in accordance with ANSI 
Z21.84, shall utilize a direct ignition device, an ignitor or a 
pilot flame to ignite the fuel at the main burner, and shall be 
equipped with a flame safeguard device. The flame safeguard 
device shall automatically shut off the fuel supply to a main 
burner or group of burners when the means of ignition of 
such burners becomes inoperative. 


G2432.3 Prohibited installations. Decorative appliances for 
installation in fireplaces shall not be installed where prohib- 
ited by Section G2406.2. 


SECTION G2433 
LOG LIGHTERS 


G2433.1 General. Log lighters shall be installed in accor- 
dance with the manufacturer’s instructions. 


SECTION G2434 
VENTED GAS FIREPLACES 
(DECORATIVE APPLIANCES) 


G2434.1 General. Vented gas fireplaces shall be tested in 
accordance with ANSI Z21.50/CSA 2.22, shall be installed in 
accordance with the manufacturer’s instructions and shall be 
designed and equipped as specified in Section G2432.2. 
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G2434.2 Access. Panels, grilles and access doors that are 
required to be removed for normal servicing operations shall 
not be attached to the building. 


SECTION G2435 
VENTED GAS FIREPLACE HEATERS 


G2435.1 General. Vented gas fireplace heaters shall be 
installed in accordance with the manufacturer's instructions, 
shall be tested in accordance with ANSI Z21.88/CSA 2.33 
and shall be designed and equipped as specified in Section 
G2432.2. 


SECTION G2436 
VENTED WALL FURNACES 


G2436.1 General. Vented wall furnaces shall be tested in 
accordance with ANSI Z21.86/CSA 2.32 and shall be 
installed in accordance with the manufacturer’s instructions. 


G2436.2 Venting. Vented wall furnaces shall be vented in 
accordance with Section G2427. 


G2436.3 Location. Vented wall furnaces shall be located so 
as not to cause a fire hazard to walls, floors, combustible fur- 
nishings or doors. Vented wall furnaces installed between 
bathrooms and adjoining rooms shall not circulate air from 
bathrooms to other parts of the building. 


G2436.4 Door swing. Vented wall furnaces shall be located 
so that a door cannot swing within 12 inches (305 mm) of an 
air inlet or air outlet of such furnace measured at right angles 
to the opening. Doorstops or door closers shall not be 
installed to obtain this clearance. 


G2436.5 Ducts prohibited. Ducts shall not be attached to 
wall furnaces. Casing extension boots shall not be installed 
unless /isted as part of the appliance. 


G2436.6 Access. Vented wall furnaces shall be provided with 
access for cleaning of heating surfaces, removal of burners, 
replacement of sections, motors, controls, filters and other 
working parts, and for adjustments and lubrication of parts 
requiring such attention. Panels, grilles and access doors that 
are required to be removed for normal servicing operations 
shall not be attached to the building construction. 


SECTION G2437 
FLOOR FURNACES 


G2437.1 General. Floor furnaces shall be кей in accor- 
dance with ANSI Z21.86/CSA 2.32 and shall be installed in 
accordance with the manufacturer's instructions. 


G2437.2 Placement. The following provisions apply to floor 
furnaces: 


1. Floors. Floor furnaces shall not be installed in the floor 
of any doorway, stairway landing, aisle or passageway 
of any enclosure, public or private, or in an exitway 
from any such room or space. 


2. Walls and corners. The register of a floor furnace with 
a horizontal warm air outlet shall not be placed closer 
than 6 inches (152 mm) to the nearest wall. A distance 
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of not less than 18 inches (457 mm) from two adjoining 
sides of the floor furnace register to walls shall be pro- 
vided to eliminate the necessity of occupants walking 
over the warm-air discharge. The remaining sides shall 
be permitted to be placed not closer than 6 inches (152 
mm) to a wall. Wall-register models shall not be placed 
closer than 6 inches (152 mm) to a corner. 


3. Draperies. The furnace shall be placed so that a door, 
drapery, or similar object cannot be nearer than 12 
inches (305 mm) to any portion of the register of the 
furnace. 


4. Floor construction. Floor furnaces shall not be installed 
in concrete floor construction built on grade. 


5. Thermostat. The controlling thermostat for a floor fur- 
nace shall be located within the same room or space as 
the floor furnace or shall be located in an adjacent room 
or space that is permanently open to the room or space 
containing the floor furnace. 


G2437.3 Bracing. The floor around the furnace shall be 
braced and headed with a support framework designed in 
accordance with Chapter 5. 


G2437.4 Clearance. The lowest portion of the floor furnace 
shall have not less than a 6-inch (152 mm) clearance from the 
grade level; except where the lower 6-inch (152 mm) portion 
of the floor furnace is sealed by the manufacturer to prevent 
entrance of water, the minimum clearance shall be not less 
than 2 inches (51 mm). Where such clearances cannot be pro- 
vided, the ground below and to the sides shall be excavated to 
form a pit under the furnace so that the required clearance is 
provided beneath the lowest portion of the furnace. A 12-inch 
(305 mm) minimum clearance shall be provided on all sides 
except the control side, which shall have an 18-inch (457 mm) 
minimum clearance. 


G2437.5 First-floor installation. Where the basement story 
level below the floor in which a floor furnace is installed is 
utilized as habitable space, such floor furnaces shall be 
enclosed as specified in Section G2437.6 and shall project 
into a nonhabitable space. 


G2437.6 Upper-floor installations. Floor furnaces installed 
in upper stories of buildings shall project below into nonhabit- 
able space and shall be separated from the nonhabitable space 
by an enclosure constructed of noncombustible materials. The 
floor furnace shall be provided with access, clearance to all 
sides and bottom of not less than 6 inches (152 mm) and com- 
bustion air in accordance with Section G2407. 


SECTION G2438 
CLOTHES DRYERS 


G2438.1 General. Clothes dryers shall comply with Section 
M1502. 


SECTION G2439 
ENGINE AND GAS TURBINE-POWERED EQUIPMENT 


G2439.1 Powered equipment. Permanently installed equip- 
ment powered by internal combustion engines and turbines 
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shall be installed in accordance with the manufacturer's 
installation instructions and NFPA 37. 


SECTION G2440 
SAUNA HEATERS 


G2440.1 General. Sauna heaters shall be installed in accor- 
dance with the manufacturer's instructions, this section and 
Section M1902. 


G2440.2 Combustion and dilution air intakes. Sauna 
heaters of other than the direct-vent type shall be installed 
with the draft hood and combustion air intake located out- 
side the sauna room. Where the combustion air inlet and the 
draft hood are in a dressing room adjacent to the sauna 
room, there shall be provisions to prevent physically block- 
ing the combustion air inlet and the draft hood inlet, and to 
prevent physical contact with the ағай hood and vent 
assembly, or warning notices shall be posted to avoid such 
contact. Any warning notice shall be easily readable, shall 
contrast with its background and the wording shall be in let- 
ters not less than '/, inch (6.4 mm) high. 


G2440.3 Combustion and ventilation air. Combustion air 
shall not be taken from inside the sauna room. Combustion 
and ventilation air for a sauna heater not of the direct-vent 
type shall be provided to the area in which the combustion air 
inlet and draft hood are located in accordance with Section 
G2407. 


SECTION G2441 
POOL AND SPA HEATERS 


G2441.1 General. Pool and spa heaters shall be tested in 
accordance with ANSI Z21.56/CSA 4.7 and shall be installed 
in accordance with the manufacturer's instructions. 


SECTION G2442 
FORCED-AIR WARM-AIR FURNACES 


G2442.1 General. Forced-air warm-air furnaces shall be 
tested in accordance with ANSI Z21.47/CSA 2.3 or UL 795 
and shall be installed in accordance with the manufacturer's 
instructions. 


G2442.2 Forced-air furnaces. The minimum unobstructed 
total area of the outside and return air ducts or openings to a 
forced-air warm-air furnace shall be not less than 2 square 
inches for each 1,000 Btu/h (4402 mm?/W) output rating 
capacity of the furnace and not less than that specified in the 
furnace manufacturer's installation instructions. The mini- 
mum unobstructed total area of supply ducts from a forced- 
air warm-air furnace shall be not less than 2 square inches for 
each 1,000 Btu/h (4402 mm°/W) output rating capacity of the 
furnace and not less than that specified in the furnace manu- 
facturer 5 installation instructions. 


Exception: The total area of the supply air ducts and out- 
side and return air ducts shall not be required to be larger 
than the minimum size required by the furnace manufac- 
turer’s installation instructions. 
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G2442.3 Dampers. Volume dampers shall not be placed in | A 


the air inlet to a furnace in a manner that will reduce the 
required air to the furnace. 


G2442.4 Prohibited sources. Outdoor or return air for 
forced-air heating and cooling systems shall not be taken 
from the following locations: 


1. Closer than 10 feet (3048 mm) from an appliance vent 
outlet, a vent opening from a plumbing drainage system 
or the discharge outlet of an exhaust fan, unless the out- 
let is 3 feet (914 mm) above the outside air inlet. 


2. Where there is the presence of objectionable odors, 
fumes or flammable vapors; or where located less than 
10 feet (3048 mm) above the surface of any abutting 
public way or driveway; or where located at grade level 
by a sidewalk, street, alley or driveway. 


3. A hazardous or insanitary location or a refrigeration 
machinery room as defined in the Mechanical Code. 


4. A room or space, the volume of which is less than 25 per- 
cent of the entire volume served by such system. Where 
connected by a permanent opening having an area sized in 
accordance with this code, adjoining rooms or spaces shall 
be considered to be a single room or space for the purpose 
of determining the volume of such rooms or spaces. 


Exception: The minimum volume requirement shall 
not apply where the amount of return air taken from 
a room or space is less than or equal to the amount 
of supply air delivered to such room or space. 


5. A room or space containing an appliance where such a 
room or space serves as the sole source of return air. 


Exception: This shall not apply where: 


1. The appliance is a direct-vent appliance or an 
appliance not requiring a vent in accordance 
with Section G2425.8. 


2. The room or space complies with the follow- 
ing requirements: 


2.1. The return air shall be taken from a 
room or space having a volume 
exceeding 1 cubic foot for each 10 
Btu/h (9.6 L/W) of combined input 
rating of all fuel-burning appliances 
therein. 


2.2. The volume of supply air discharged 
back into the same space shall be 
approximately equal to the volume of 


return air taken from the space. 


2.3. Return-air inlets shall not be located 
within 10 feet (3048 mm) of a draft 
hood in the same room or space or the 
combustion chamber of any atmo- 
spheric burner appliance in the same 


room or space. 


3. Rooms or spaces containing solid fuel-burning 
appliances, provided that return-air inlets are 
located not less than 10 feet (3048 mm) from 
the firebox of such appliances. 
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6. A closet, bathroom, toilet room, kitchen, garage, boiler 
room, furnace room or unconditioned attic. 


Exceptions: 
1. Where return air intakes are located not less than 
10 feet (3048 mm) from cooking appliances and 


serve only the kitchen area, taking return air 
from a kitchen area shall not be prohibited. 


2. Dedicated forced-air systems serving only a 
garage shall not be prohibited from obtaining 
return air from the garage. 


7. A crawl space by means of direct connection to the 
return side of a forced-air system. 


G2442.5 Screen. Required outdoor air inlets shall be covered 
with a screen having '/,-inch (6.4 mm) openings. 


G2442.6 Return-air limitation. Return air from one dwelling 
unit shall not be discharged into another dwelling unit. 


G2442.7 Furnace plenums and air ducts. Where a furnace is 
installed so that supply ducts carry air circulated by the furnace 
to areas outside of the space containing the furnace, the return 
air shall be handled by a duct(s) sealed to the furnace casing 
and terminating outside of the space containing the furnace. 


SECTION G2443 
CONVERSION BURNERS 


G2443.1 Conversion burners. The installation of conver- 
sion burners shall conform to ANSI Z21.8. 


SECTION G2444 
UNIT HEATERS 


G2444.1 General. Unit heaters shall be tested in accordance 
with ANSI Z83.8/CSA 2.6 and shall be installed in accor- 
dance with the manufacturer's instructions. 


G2444.2 Support. Suspended-type unit heaters shall be sup- 
ported by elements that are designed and constructed to 
accommodate the weight and dynamic loads. Hangers and 
brackets shall be of noncombustible material. 


G2444.3 Ductwork. Ducts shall not be connected to a unit 
heater unless the heater is /isted for such installation. 


G2444.4 Clearance. Suspended-type unit heaters shall be 
installed with c/earances to combustible materials of not less 
than 18 inches (457 mm) at the sides, 12 inches (305 mm) at 
the bottom and 6 inches (152 mm) above the top where the unit 
heater has an internal draft hood or 1 inch (25 mm) above the 
top of the sloping side of the vertical draft hood. 


Floor-mounted-type unit heaters shall be installed with 
clearances to combustible materials at the back and one side 
only of not less than 6 inches (152 mm). Where the flue gases 
are vented horizontally, the 6-inch (152 mm) clearance shall be 
measured from the draft hood or vent instead of the rear wall of 
the unit heater. Floor-mounted-type unit heaters shall not be 
installed on combustible floors unless /isted for such installa- 
tion. 
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Clearances for servicing all unit heaters shall be in accor- 
dance with the manufacturer 5 installation instructions. 


Exception: Unit heaters listed for reduced clearance shall 
be permitted to be installed with such с/еағапсев іп accor- 
dance with their listing and the manufacturer's instructions. 


SECTION G2445 
UNVENTED ROOM HEATERS 


G2445.1 General. Unvented room heaters shall be tested in 
accordance with ANSI Z21.11.2 and shall be installed in 
accordance with the conditions of the listing and the manu- 
facturer's instructions. 


G2445.2 Prohibited use. One or more unvented room heat- 
ers shall not be used as the sole source of comfort heating in a 
dwelling unit. 


G2445.3 Input rating. Unvented room heaters shall not have 
an input rating in excess of 40,000 Btu/h (11.7 kW). 


G2445.4 Prohibited locations. The location of unvented 
room heaters shall comply with Section G2406.2. 


G2445.5 Room or space volume. The aggregate input rating 
of all unvented appliances installed in a room or space shall 
not exceed 20 Btu/h per cubic foot (207 W/m?) of volume of 
such room or space. Where the room or space in which the 
appliances are installed is directly connected to another room 
or space by a doorway, archway or other opening of compara- 
ble size that cannot be closed, the volume of such adjacent 
room or space shall be permitted to be included in the calcu- 
lations. 


G2445.6 Oxygen-depletion safety system. Unvented room 
heaters shall be equipped with an oxygen-depletion-sensitive 
safety shutoff system. The system shall shut off the gas sup- 
ply to the main and pilot burners when the oxygen in the sur- 
rounding atmosphere is depleted to the percent concentration 
specified by the manufacturer, but not lower than 18 percent. 
The system shall not incorporate field adjustment means 
capable of changing the set point at which the system acts to 
shut off the gas supply to the room heater. 


G2445.7 Unvented decorative room heaters. An unvented 
decorative room heater shall not be installed in a factory-built 
fireplace unless the fireplace system has been specifically 
tested, listed and labeled for such use in accordance with UL 
127. 


G2445.7.1 Ventless firebox enclosures. Ventless firebox 
enclosures used with unvented decorative room heaters 
shall be /isted as complying with ANSI Z21.91. 


SECTION G2446 
VENTED ROOM HEATERS 
G2446.1 General. Vented room heaters shall be tested in 
accordance with ANSI Z21.86/CSA 2.32, shall be designed 
and equipped as specified in Section G2432.2 and shall be 
installed in accordance with the manufacturer's instructions. 
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SECTION G2447 
COOKING APPLIANCES 


G2447.1 Cooking appliances. Cooking appliances that are 
designed for permanent installation, including ranges, ovens, 
stoves, broilers, grills, fryers, griddles, hot plates and barbe- 
cues, shall be tested in accordance with ANSI Z21.1 or ANSI 
Z21.58/CSA 1.6 and shall be installed in accordance with the 
manufacturer's instructions. 


G2447.2 Prohibited location. Cooking appliances designed, 
tested, /isted and labeled for use in commercial occupancies 
shall not be installed within dwelling units or within any area 
where domestic cooking operations occur. 


Exceptions: 


1. Appliances that are also listed as domestic cooking 
appliances. 


2. Where the installation is designed by a licensed Pro- 
fessional Engineer, in compliance with the manufac- 
turer's installation instructions. 


G2447.3 Domestic appliances. Cooking appliances installed 
within dwelling units and within areas where domestic cook- 
ing operations occur shall be /isted and labeled as household- 
type appliances for domestic use. 


G2447.4 Range installation. Ranges installed on combusti- 
ble floors shall be set on their own bases or legs and shall be 
installed with clearances of not less than that shown on the 
label. 


G2447.5 Vertical clearance above cooking top. House- 
hold cooking appliances shall have a vertical clearance 
above the cooking top of not less than 30 inches (760 mm) 
to combustible material and metal cabinets. A minimum 
clearance of 24 inches (610 mm) is permitted where one of 
the following is installed: 


1. The underside of the combustible material or metal cab- 
inet above the cooking top is protected with not less than 
'/,-inch (6.4 mm) insulating millboard covered with 
sheet metal not less than 0.0122 inch (0.3 mm) thick. 


2. A metal ventilating hood constructed of sheet metal 
not less than 0.0122 inch (0.3 mm) thick is installed 
above the cooking top with a clearance of not less 
than "/, inch (6.4 mm) between the hood and the 
underside of the combustible material or metal cabinet. 
The hood shall have a width not less than the width of 
the appliance and shall be centered over the appliance. 


3. A listed cooking appliance or microwave oven is 
installed over a listed cooking appliance and in compli- 
ance with the terms of the manufacturer's installation 
instructions for the upper appliance. 


SECTION G2448 
WATER HEATERS 


G2448.1 General. Water heaters shall be tested in accor- 
dance with ANSI Z21.10.1/CSA 4.1 and ANSI Z21.10.3/ 
CSA 4.3 and shall be installed in accordance with the manu- 


| | facturer’s instructions and the Plumbing Code. 
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G2448.1.1 Installation requirements. The requirements 
for water heaters relative to sizing, relief valves, drain 
pans and scald protection shall be in accordance with the 
Plumbing Code. 


G2448.2 Water heaters utilized for space heating. Water 
heaters utilized both to supply potable hot water and provide 
hot water for space-heating applications shall be listed and 
labeled for such applications by the manufacturer and shall 
be installed in accordance with the manufacturer's instruc- 
tions, Section M2005 and the Plumbing Code. 


SECTION G2449 
AIR-CONDITIONING APPLIANCES 


С2449.1 General. Gas-fired air-conditioning appliances 
shall be tested in accordance with ANSI Z21.40.1/CSA 2.91 
or ANSI Z21.40.2/CSA 2.92 and shall be installed in accor- 
dance with the manufacturer’s instructions. 


G2449.2 Independent piping. Gas piping serving heating 
appliances shall be permitted to also serve cooling appli- 
ances where such heating and cooling appliances cannot be 
operated simultaneously (see Section G2413). 


G2449.3 Connection of gas-engine-powered air condition- 
ers. To protect against the effects of normal vibration in ser- 
vice, gas engines shall not be rigidly connected to the gas 
supply piping. 


G2449.4 Installation. Air-conditioning appliances shall be 
installed in accordance with the manufacturer’s instructions. 
Unless the appliance is listed for installation on a combusti- 
ble surface such as a floor or roof, or unless the surface is pro- 
tected in an approved manner, the appliance shall be installed 
on a surface of noncombustible construction with noncom- 
bustible material and surface finish, and combustible mate- 
rial shall not be against the underside thereof. 


SECTION G2450 
ILLUMINATING APPLIANCES 


G2450.1 General. Illuminating appliances shall be tested in 
accordance with ANSI Z21.42 and shall be installed in accor- 
dance with the manufacturer’s instructions. 


G2450.2 Mounting on buildings. Illuminating appliances 
designed for wall or ceiling mounting shall be securely 
attached to substantial structures in such a manner that they 
are not dependent on the gas piping for support. 


G2450.3 Mounting on posts. Illuminating appliances 
designed for post mounting shall be securely and rigidly 
attached to a post. Posts shall be rigidly mounted. The 
strength and rigidity of posts greater than 3 feet (914 mm) in 
height shall be at least equivalent to that of a 2'/,-inch-diame- 
ter (64 mm) post constructed of 0.064-inch-thick (1.6 mm) 
steel or a 1-іпсһ (25 mm) Schedule 40 steel pipe. Posts 3 feet 
(914 mm) or less in height shall not be smaller than a ?/,-inch 
(19.1 mm) Schedule 40 steel pipe. Drain openings shall be 
provided near the base of posts where there is a possibility of 
water collecting inside them. 
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G2450.4 Appliance pressure regulators. Where an appli- 
ance pressure regulator is not supplied with an illuminating 
appliance and the service line is not equipped with a service 
pressure regulator, an appliance pressure regulator shall be 
installed in the line to the illuminating appliance. For multiple 
installations, one regulator of adequate capacity shall be per- 
mitted to serve more than one illuminating appliance. 


SECTION G2451 
INFRARED RADIANT HEATERS 
G2451.1 General. Infrared radiant heaters shall be tested in 
accordance with ANSI Z83.19 or Z83.20 and shall be installed 
in accordance with the manufacturer's instructions. 


G2451.2 Support. Infrared radiant heaters shall be fixed in a 
position independent of gas and electric supply lines. Hangers 
and brackets shall be of noncombustible material. 


FUEL GAS 


SECTION G2452 T 
CHIMNEY DAMPER OPENING AREA 


G2452.1 Free opening area of chimney dampers. Where an | | 
unlisted decorative appliance for installation in a vented fire- 
place is installed, the fireplace damper shall have a perma- 
nent free opening equal to or greater than specified in Table 
G2452.1. || 


SECTION 62453 || 
OUTDOOR DECORATIVE APPLIANCES 


G2453.1 General. Permanently fixed-in-place outdoor deco- | | 
rative appliances shall be tested in accordance with ANSI 
Z21.97 and shall be installed in accordance with the manufac- 
turer's instructions. 


TABLE G2452.1 | | 
FREE OPENING AREA OF CHIMNEY DAMPER FOR VENTING FLUE GASES 
FROM UNLISTED DECORATIVE APPLIANCES FOR INSTALLATION IN VENTED FIREPLACES 


MINIMUM PERMANENT FREE OPENING 


CHIMNEY 
HEIGHT (feet) 


(square inches)? 


Appliance input rating (Btu per hour) 


| м | 1400 | 292 | мо | ча [ ёзю | воо | 
| ам [Озю | 5 | 3700 | за | 68.000 | 5599 | 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square inch = 645.16 тт?, 1,000 Btu per hour = 0.2931 kW. 
a. The first six minimum permanent free openings (8 to 51 square inches) correspond approximately to the cross-sectional areas of chimneys having diameters 
of 3 through 8 inches, respectively. The 64-square-inch opening corresponds to the cross-sectional area of standard 8-inch by 8-inch chimney tile. 
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RESIDENTIAL PLUMBING CHAPTERS 25-33 


Refer to the Oregon Plumbing Specialty Code. 
See OAR 918-750-0110. 
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RESIDENTIAL ELECTRICAL CHAPTERS 34-42 


Refer to the Oregon Electrical Specialty Code. 
See OAR 918-305-0100. 


CHAPTER 43 
LOW-RISE APARTMENTS 


Electrical and Plumbing Systems shall comply with the Ore- 
gon Electrical Specialty Code and the Oregon Plumbing Spe- 
cialty Code, respectively. 


Low-rise apartments of the Oregon Residential Specialty 
Code shall be built to the Group R-2 apartment occupancy 
requirements of the Oregon Structural Specialty Code and 
the Oregon Mechanical Specialty Code. 


Per ORS 455.010(4), low-rise apartments are defined as 
having three stories or less above grade and having an exte- 
rior door for each dwelling unit. 
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- Part IX—Referenced Standards 


CHAPTER 44 
REFERENCED STANDARDS 


AAMA American Architectural Manufacturers Association 
1827 Walden Office Square, Suite 550 
Schaumburg, IL 60173 
AAMA/WDMA/CSA 101/1.S.2/A440—17: North American Fenestration Standards/Specifications for Windows, Doors and Skylights 
R308.6.9, R609.3, Chapter 11 
450—10: Voluntary Performance Rating Method for Mulled Fenestration Assemblies 
R609.8 
506—16: Voluntary Specifications for Hurricane Impact and Cycle Testing of Fenestration Products 
R609.6.1 
711—13: Voluntary Specification for Self-adhering Flashing Used for Installation of Exterior Wall Fenestration Products 
R703.1.1, R703.4 


712—14: Voluntary Specification for Mechanically Attached Flexible Flashing 


R703.4 
714—15: Voluntary Specification for Liquid Applied Flashing Used to Create a Water-resistive Seal around Exterior Wall Openings 
in Buildings 
< R703.4 
Ки AAMA/NPEA/NSA 2100—12: Specifications for Sunrooms 
R301 2.1.1 
AC CA Air Conditioning Contractors of America 


2800 Shirlington Road, Suite 300 
Arlington, VA 22206 


Manual D—2016: Residential Duct Systems 
М1601.1, M1602.2 


Manual J—2016: Residential Load Calculation—Eighth Edition 


М1401.3 
Manual S—2014: Residential Equipment Selection 
М1401.3 
АСІ American Concrete Institute 


38800 Country Club Drive 
Farmington Hills, MI 48331 
318—14: Building Code Requirements for Structural Concrete 
R301.2.2.2.5, R402.2, Table R404.1.2(2), Table R404.1.2(5), Table R404.1.2(6), Table R404.1.2(7), 
Table R404.1.2(8), R404.1.3, R404.1.3.1, R404.1.3.3, R404.1.3.4, R404.1.4.2, R404.5.1, R608.1, 
R608.1.1, R608.1.2, R608.2, R608.5.1, R608.6.1, R608.8.2, R608.9.2, R608.9.3 


332—14: Residential Code Requirements for Structural Concrete 
R402.2, R403.1, R404.1.3, R404.1.3.4, R404.1.4.2, R506.1 
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AISI American Iron and Steel Institute (P^ 


25 Massachusetts Avenue, NW Suite 800 
Washington, DC 20001 


AISI S100—16: North American Specification for the Design of Cold-formed Steel Structural Members, 2016 
R608.9.2, R608.9.3 

AISI S220—15: North American Standard for Cold-formed Steel Framing—Nonstructural Members, 2015 
R702.3.3 


AISI S230—15: Standard for Cold-formed Steel Framing—Prescriptive Method for One- and Two-family Dwellings, 2015 


R301.1.1, R301.2.2.7, R301.2.2.8, R603.6, R603.9.4.1, R603.9.4.2, R608.9.2, R608.9.3, Figure 
608.9(11), R608.10 


AISI S240—15: North American Standard for Cold-Formed Steel Structural Framing 
R505.1.3, R603.6, R702.3.3, R804.3.6 


ANCE Association of the Electric Sector 
Av. Lázaro Cardenas No. 869 
Col. Nueva Industrial Vallejo 


C.P. 07700 México D.F. 


NMX-J-521/2-40-ANCE—2014/CAN/CSA-22.2 Мо. 60335-2-40—12/UL 60335-2-40: Safety of Household and Similar Electric 
Appliances, Part 2-40: Particular Requirements for Heat Pumps, Air-Conditioners and Dehumidifiers 


M1403.1, М1412.1, M1413.1 f ) 


AN SI American National Standards Institute 
25 West 43rd Street, 4th Floor 
New York, NY 10036 
A108.1A—16: Installation of Ceramic Tile in the Wet-set Method, with Portland Cement Mortar 
R702.4.1 


A108.1B—99: Installation of Ceramic Tile, Quarry Tile on a Cured Portland Cement Mortar Setting Bed with Dry-set or Latex 
Portland Mortar 


R702.4.1 
A108.4—99: Installation of Ceramic Tile with Organic Adhesives or Water-Cleanable Tile-setting Epoxy Adhesive 
R702.4.1 
A108.5—99: Installation of Ceramic Tile with Dry-set Portland Cement Mortar or Latex Portland Cement Mortar 
R702.4.1 
A108.6—99: Installation of Ceramic Tile with Chemical-resistant, Water-cleanable Tile-setting and -grouting Epoxy 
R702.4.1 
A108.11—99: Interior Installation of Cementitious Backer Units 
R702.4.1 
ANSI 117—2015: Standard Specifications for Structural Glued Laminated Timber of Softwood Species A 
R502.1.3, R602.1.3, R802.1.3 ҸӘ” 


A118.1—16: American National Standard Specifications for Dry-set Portland Cement Mortar 
R702.4.1 
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ANSI—continued 


A118.3—13: American National Standard Specifications for Chemical-resistant, Water-cleanable Tile-setting and -grouting Epoxy, 
and Water-cleanable Tile-set*:;; Epoxy Adhesive 
R702.4.1 


A118.4—16: American National Standard Specifications for Modified Dry-Set Cement Mortar 
R606.2.11 
A136.1—08: American National Standard Specifications for Organic Adhesives for Installation of Ceramic Tile 
R702.4.1 
A137.1—17: American National Standard Specifications for Ceramic Tile 
R702.4.1 
LCI/CSA 6.26—13: Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing (CSST) 
G2414.5.4, G2415.5 
LC4/CSA 6.32—12: Press-connect Metallic Fittings for Use in Fuel Gas Distribution Systems 
G2414.10.1, G2414.10.2, G2414.10.3, G2415.5 
Z21.1—2010: Household Cooking Gas Appliances 
G2447.1, M1503.2 
721.8—94 (R2002): Installation of Domestic Gas Conversion Burners 
G2443.1 
Z21.10.1/CSA 4.1—12: Gas Water Heaters—Volume I—Storage Water Heaters with Input Ratings of 75,000 Btu per hour or Less 
G2448.1 


Z21.10.3/CSA 4.3—11: Gas Water Heaters—Volume III—Storage Water Heaters with Input Ratings above 75,000 Btu per hour, 
Circulating and Instantaneous 
G2448.1 


Z21.11.2—11: Gas-fired Room Heaters—Volume II—Unvented Room Heaters 
G2445.1 


Z21.15/CSA 9.1—09: Manually Operated Gas Valves for Appliances, Appliance Connector Valves and Hose End Valves 
Table G2420.1.1 


721.24/СЅА 6.10--06: Connectors for Gas Appliances 
G2422.1, G2422.2 


Z21.40.1/CSA 2.91—96 (R2011): Gas-fired, Heat-activated Air-conditioning and Heat Pump Appliances 


G2449.1 
Z21.40.2/CSA 2.92—96 (R2011): Air-conditioning and Heat Pump Appliances (Thermal Combustion) 
G2449.1 
721.42--2014: Gas-fired Illuminating Appliances 
G2450.1 
Z21.47/CSA 2.3—12: Gas-fired Central Furnaces 
G2442.1 
Z21.50/CSA 2.22—16: Vented Gas Fireplaces 
G2434.1 
Z21.54—2009: Gas Hose Connectors for Portable Outdoor Gas-fired Appliances 
G2422.1 
721.56/СЅА 4.7—17: Gas-fired Pool Heaters 
G2441.1 
Z21.58—95/CSA 1.6—13: Outdoor Cooking Gas Appliances 
G2447.1 
Z21.60/CSA 2.26—12: Decorative Gas Appliances for Installation in Solid Fuel-burning Fireplaces 
G2432.1 
Z21.69/CSA 6.16—09: Connectors for Movable Gas Appliances 
G2422.1.5 
Z21.75/CSA 6.27—07: Connectors for Outdoor Gas Appliances and Manufactured Homes 
G2422.1 
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ANSI—continued P^ 


Z21.80/CSA 6.22—11: Line Pressure Regulators с” 
62421,1 


ANSI/CSA FC 1—12: Stationary Fuel Cell Power Systems 
M1903.1 
721.84- 12: Manually Listed, Natural Gas Decorative Gas Appliances for Installation in Solid Fuel-burning Fireplaces 
G2432.1, G24322 
721.86/СЅА 2.32—08: Gas-fired Vented Space Heating Appliances 
G2436.1, G2437.1, G2446.1 
721.88/СЅА 2.33—16: Vented Gas Fireplace Heaters 
G2435.1 
Z21.91—07: Ventless Firebox Enclosures for Gas-fired Unvented Decorative Room Heaters 
G2445.7.1 
Z21.93/CSA 6.30—13: Excess Flow Valves for Natural and LP Gas with Pressures up to 5 psig 
G2421.4 
721.97--12: Outdoor Decorative Appliances 
G2454.1 
283.6—90 (R1998): Gas-fired Infrared Heaters 
G2451.1 
Z83.8/CSA 2.6—09: Gas-fired Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-fired Duct Furnaces 
G2444.1 


Z83.19—01 (R2009): Gas-fuel High-intensity Infrared Heaters 
G2451.1 


Z83.20—08: Gas-fired Low-intensity Infared Heaters Outdoor Decorative Appliances 


G2451.1 
Z97.1—2014: Safety Glazing Materials Used in Buildings—Safety Performance Specifications and Methods of Test ( ) 
R308.1.1, R308.3.1, Table R303.3.1(2) 


APA АРА—Тће Engineered Wood Association 
7011 South 19th 
Tacoma, WA 98466 
ANSI/A190.1—2017: Structural Glued-laminated Timber 
R502.1.3, R602.1.3, R802.1.2 


ANSI/APA PRP 210—2014: Standard for Performance-rated Engineered Wood Siding 
R604.1, Table R703.3(1), R703.3.4 
ANSI/APA PRG 320—2017: Standard for Performance-rated Cross Laminated Timber 
R502.1.6, R602.1.6, R802.1.6 
ANSI/APA PRR 410—2016: Standard for Performance-rated Engineered Wood Rim Boards 
R502.1.7, R602.1.7, R802.1.7 
ANSI/APA PRS 610.1--2013: Standard for Performance-Rated Structural Insulated Panels in Wall Applications 
R602.1.11, R610.3, R610.4 


APA E30—15: Engineered Wood Construction Guide 
Table R503.2.1.1(1), R503.2.2, R803.2.2, R803.2.3 


ASCE/ SEI American Society of Civil Engineers 


Structural Engineering Institute 
1801 Alexander Bell Drive 
Reston, VA 20191-4400 
7—16: Minimum Design Loads and Associated Criteria for Buildings and Other Structures ( у 
Table R608.6(1), Table R608.6(2), Table R608.6(3), Table R608.6(4), Table R608.7(1A), › 
Table R608.7(1B), Table R608.7(1C), R608.9.2, R608.9.3, R609.2, R609.6.2, АН107.4.3 
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ASCE/SEl—continued 


24—14: Flood-resistant Design and Construction 
R102.4.1, R301.2.4, R322.1, R322.1.1, R322.1.6, R322.2.2, R322.3.3 


32—01: Design and Construction of Frost-protected Shallow Foundations 


R403.1.4.1 
ASHRAE ASHRAE 
1791 Tullie Circle NE 
Atlanta, GA 30329 
ASHRAE—2001: 2001 ASHRAE Handbook of Fundamentals 
Chapter 11 
ASHRAE—2017: ASHRAE Handbook of Fundamentals 
Chapter 11 
34—2016: Designation and Safety Classification of Refrigerants 
М1411.1 
ASME American Society of Mechanical Engineers 


Two Park Avenue 
New York, NY 10016-5990 B1.20.1—2013 


B1.20.1—2013: Pipe Threads, General-purpose (Inch) 
G2414.9 
B16.33—2012: Manually Operated Metallic Gas Valves for Use in Gas Piping Systems up to 125 psig (Sizes '/, through 2) 
Table G2420.1.1 
B16.44—2012: Manually Operated Metallic Gas Valves for Use in Above-ground Piping Systems up to 5 psi 
Table G2420.1.1 
B36.10M—2004(R2015): Welded and Seamless Wrought-steel Pipe 
G2414.4.2 
BPVC—2015: ASME Boiler and Pressure Vessel Code (Sections I, П, IV, V, VI and VIII) 
M2001.1.1, G2452.1 


CSD-1—2016: Controls and Safety Devices for Automatically Fired Boilers 
M2001.1.1, G2452.1 


AS TM ASTM International 


100 Barr Harbor Drive, P.O. Box C700 
West Conshohocken, PA 19428 


A36/A36M —14: Specification for Carbon Structural Steel 
R606.15, R608.5.2.2 

A53/A53M —12: Specification for Pipe, Steel, Black and Hot-dipped, Zinc-coated Welded and Seamless 
R407.3, Table M2101.1, G2414.4.2 

A106/A106M —14: Specification for Seamless Carbon Steel Pipe for High-temperature Service 
Table M2101.1, G2414.4.2 

A123/A123M —15: Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
Table 507.2.3 

А153/А153М— 09: Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware 
R317.3, Table 507.2.3, Table R606.3.4.1, R703.6.3, R905.7.5, R905.8.6 

A167—99(2009): Specification for Stainless and Heat-resisting Chromium-nickel Steel Plate, Sheet and Strip 
Table R606.3.4.1 


A240/A240M —15A: Standard Specification for Chromium and Chromium-nickel Stainless Steel Plate, Sheet and Strip for Pressure 
Vessels and for General Applications 
Table R905.10.3(1) 
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A254—12: Specification for Copper Brazed Steel Tubing Сс”? 


Table M2101.1, G2414.5.1 

A268—2010: Standard Specification for Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for General Service 
G2414.5.2 

A269—2015: Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service 
G2414.5.2 

A307—14: Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength 
R608.5.2.2, Table R507.2.3 

A463/A463M —15: Standard Specification for Steel Sheet, Aluminum-coated by the Hot-dip Process 
Table R905.10.3(2) 

A539— 99: Specification for Electric-resistance-welded Coiled Steel Tubing for Gas and Fuel Oil Lines 
M2202.1 

A563—15: Standard Specification for Carbon and Alloy Steel Nuts 
Table R507.2.3 

A615/A615M—2015aE1: Specification for Deformed and Plain Carbon-steel Bars for Concrete Reinforcement 
R402.3.1, R403.1.3.5.1, R404.1.3.3.7.1, R608.5.2.1 

A641/A641M—09a(2014): Specification for Zinc-coated (Galvanized) Carbon Steel Wire 
Table R606.3.4.1 


A653/A653M —15: Specification for Steel Sheet, Zinc-coated (Galvanized) or Zinc-iron Alloy-coated (Galvannealed) by the Hot-dip Process 
R317.3.1, R505.2.2, Table R507.2.3, R603.2.2, Table R606.3.4.1, R608.5.2.3, R804.2.2, R804.2.3, 
Table R905.10.3(1), Table R905.10.3(2), M1601.1.1 


A706/A706M —15: Specification for Low-alloy Steel Deformed and Plain Bars for Concrete Reinforcement 
R402.3.1, R403.1.3.5.1, R404.1.3.3.7.1, R608.5.2.1 
А755/А755М— 2015: Specification for Steel Sheet, Metallic Coated by the Hot-dip Process and Prepainted by the Coil-coating Process 
for Exterior Exposed Building Products (^ 
Table R905.10.3(2) | 


А792/А792М--10(2015): Specification for Steel Sheet, 55% Aluminum-zinc Alloy-coated by (һе Hot-dip Process 
R505.2.2, R603.2.2, R608.5.2.3, R804.2.2, Table 905.10.3(2) 


A875/A875M—13: Specification for Steel Sheet, Zinc-5%, Aluminum Alloy-coated by the Hot-dip Process 
R608.5.2.3, Table R905.10.3(2) 


A924/A924M—14: Standard Specification for General Requirements for Steel Sheet, Metallic-coated by the Hot-dip Process 
Table R905.10.3(1) 


A996/A996M—15: Specifications for Rail-steel and Axle-steel Deformed Bars for Concrete Reinforcement 
R403.1.3.5.1, R403.2.1, Table R404.1.2(9), R404.1.3.3.7.1, R608.5.2.1, Table R608.5.4(2) 


A1003/A1003M—15: Standard Specification for Steel Sheet, Carbon, Metallic and Nonmetallic-coated for Cold-formed Framing Members 
R505.2.1, R505.2.2, R603.2.1, R603.2.2, R804.2.1, R804.2.2 


B88—14: Specification for Seamless Copper Water Tube 
Table M2101.1, G2414.5.2 


B101—12: Specification for Lead-coated Copper Sheet and Strip for Building Construction 
Table R905.2.8.2, Table R905.10.3(1) 


B135—10: Specification for Seamless Brass Tube 
Table M2101.1 


B209—14: Specification for Aluminum and Aluminum-alloy Sheet and Plate 
Table 905.10.3(1) 


B251—10: Specification for General Requirements for Wrought Seamless Copper and Copper-alloy Tube 
Table M2101.1 


B302—12: Specification for Threadless Copper Pipe, Standard Sizes 
Table M2101.1 


B306—13: Specification for Copper Drainage Tube (DWV) 
Table M2101.1 A 


B370—12: Specification for Copper Sheet and Strip for Building Construction 
Table R905.2.8.2, Table R905.10.3(1) 
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ASTM—continued 
B695—04(2009): Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel 
R317.3.1, R317.3.3, Table R507.2.3 


B813—10: Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube 
Table M2101.1, M2103.3 


B828—02(2010): Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube and Fittings 
M2103.3 


C5—10: Specification for Quicklime for Structural Purposes 
R702.2.1 


C22/C22M —2015: Specification for Gypsum 
R702.2.1, R702.3.1 


C27—98(2013): Specification for Standard Classification of Fireclay and High-alumina Refractory Brick 


R1001.5 
С28/С28М--10(2015): Specification for Gypsum Plasters 
R702.2.1 
C33/C33M —13: Specification for Concrete Aggregates 
R403.4.1 
C34—13: Specification for Structural Clay Load-bearing Wall Tile 
R606.2.2 
C35/C35M—(2014): Specification for Inorganic Aggregates for Use in Gypsum Plaster 
R702.2.1 
C55—2014A: Specification for Concrete Building Brick 
R202, R606.2.1 
C56—13: Standard Specification for Structural Clay Nonloadbearing Tile 
R606.2.2 
C59/C59M—00(2015): Specification for Gypsum Casting Plaster and Molding Plaster 
R702.2.1 
C61/C61M—00(2015): Specification for Gypsum Keene’s Cement 
R702.2.1 
C62—13A: Standard Specification for Building Brick (Solid Masonry Units Made from Clay or Shale) 
R202, R606.2.2 
C73—14: Specification for Calcium Silicate Face Brick (Sand Lime Brick) 
R202, R606.2.1 
C90—14: Specification for Load-bearing Concrete Masonry Units 
606.2.1 


C91/C91M—12: Specification for Masonry Cement 
R702.2.2, R703.7.2 


C94/C94M—15A: Standard Specification for Ready-mixed Concrete 
R404.1.3.3.2, R608.5.1.2 


C126—15: Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and Solid Masonry Units 
R606.2.2 


C143/C143M—15: Test Method for Slump of Hydraulic Cement Concrete 
R404.1.3.3.4, К608.5.1.4 


С145--85: Specification for Solid Load-bearing Concrete Masonry Units 
R202 


C150/C150M —15: Specification for Portland Cement 
R608.5.1.1, R702.7.2 


C199—84(2011): Test Method for Pier Test for Refractory Mortar 
R1001.5, R1001.8, R1003.12 


С203--05а(2012): Standard Test Methods for Breaking Load and Flexural Properties of Block-type Thermal Insulation 
Table R610.3.1 


С207--06(2011): Specification for Hydrated Lime for Masonry Purposes 
Table R606.2.8 
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ASTM—continued 
C208—12: Specification for Cellulosic Fiber Insulating Board 
R602.1.10, Table R602.3(1), Table R906.2 


C212—14: Standard Specification for Structural Clay Facing Tile 
R602.2.2 


C216—15: Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale) 
R202, R606.2.2 


C270—14A: Specification for Mortar for Unit Masonry 
R606.2.8, Table R606.2.8, R606.2.11 


C315—07(2011): Specification for Clay Flue Liners and Chimney Pots 
R1001.8, R1003.11.1, Table R1003.14(1), G2425.12 


C406/C406M —2015: Specifications for Roofing Slate 


R905.6.4 

C411—11: Test Method for Hot-surface Performance of High-temperature Thermal Insulation 
M1601.3 

C475/C475M —15: Specification for Joint Compound and Joint Tape for Finishing Gypsum Wallboard 
R702.3.1 

C476—10: Specification for Grout for Masonry 
R606.2.12 

С503/С503М--2010: Standard Specification for Marble Dimension Stone 
R606.2.4 

(С514--04(2014): Specification for Nails for the Application of Gypsum Wallboard 
R702.3.1 

С552--15: Standard Specification for Cellular Glass Thermal Insulation 
Table R906.2 

С557--03(2009)е01: Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing 
R702.3.1.1 

C568/C568M—2010: Standard Specification for Limestone Dimension Stone 
R606.2.4 


C578—15: Specification for Rigid, Cellular Polystyrene Thermal Insulation 
R316.8, R403.3, Table 703.8.4(2), Table R703.15.1, Table R703.15.2, Table R703.16.1, 
Table R703.16.2, Table R906.2 


C587—04(2014): Specification for Gypsum Veneer Plaster 
R702.2.1 


C595/C595M—14E1: Specification for Blended Hydraulic Cements 
R608.5.1.1, R702.2.2, R703.7.2 


C615/C615M—11: Standard Specification for Granite Dimension Stone 
R606.2.4 


C616/C616M—10: Standard Specification for Quartz-based Dimension Stone 
R606.2.4 


C629/C629M—10: Standard Specification for Slate Dimension Stone 
R606.2.4 


C631—09(2014): Specification for Bonding Compounds for Interior Gypsum Plastering 
R702.2.1 


C652—15: Specification for Hollow Brick (Hollow Masonry Units Made from Clay or Shale) 
R202, R606.2.2 


C685/C685M—14: Specification for Concrete Made by Volumetric Batching and Continuous Mixing 
R404.1.3.3.2, R608.5.1.2 


C726—12: Standard Specification for Mineral Wool Roof Insulation Board 
Table R906.2 
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C728—15: Standard Specification for Perlite Thermal Insulation Board 
Table R906.2 


C744—14: Standard Specification for Prefaced Concrete and Calcium Silicate Masonry Units 
R606.2.1 


C836/C836M—15: Specification for High Solids Content, Cold Liquid-applied Elastomeric Waterproofing Membrane for Use with 
Separate Wearing Course 
R905.15.2 


C841—03(2013): Standard Specification for Installation of Interior Lathing and Furring 
R702.2.1 
C842—05(2015): Standard Specification for Application of Interior Gypsum Plaster 
R702.2.1 
C843—99(2012): Specification for Application of Gypsum Veneer Plaster 
R702.2.1 
C844—2015: Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster 
R702.2.1 
C847—144A: Specification for Metal Lath 
R702.2.1, R702.2.2 
C887—13: Specification for Packaged, Dry, Combined Materials for Surface Bonding Mortar 
R406.1, R606.2.9 
C897—15: Specification for Aggregate for Job-mixed Portland Cement-based Plasters 
R702.2.2 
C920—14A: Standard Specification for Elastomeric Joint Sealants 
R406.4.1 
C926—15B: Specification for Application of Portland Cement-based Plaster 
R702.2.2, R702.2.2.1, R703.7, R703.7.2, R703.7.2.1, R703.7.4 
C933—14: Specification for Welded Wire Lath 
R702.2.1, R702.2.2 
C946—10: Standard Practice for Construction of Dry-Stacked, Surface-Bonded Walls 
R606.2.9 
C954—15: Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs 
from 0.033 in (0.84 mm) or to 0.112 in. (2.84 mm) in Thickness 
R505.2.5, R603.2.5, R702.3.5.1, R804.2.5 
C957/C957M —15: Specification for High-solids Content, Cold Liquid-applied Elastomeric Waterproofing Membrane for Use with 
Integral Wearing Surface 
R905.15.2 
C1002—14: Specification for Steel Self-piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases 
to Wood Studs or Steel Studs 
R702.3.1, R702.3.5.1 
C1029—15: Specification for Spray-applied Rigid Cellular Polyurethane Thermal Insulation 
R905.14.2 
C1032—14: Specification for Woven Wire Plaster Base 
R702.2.1, R702.2.2 
C1047—14a: Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base 
R702.2.1, R702.2.2, R702.3.1 
C1063—15A: Specification for Installation of Lathing and Furring to Receive Interior and Exterior Portland Cement-based Plaster 
R702.2.2, R703.7, R703.7.1 


C1088—14: Standard Specification for Thin Veneer Brick Units Made from Clay or Shale 


R606.2.2 

C1107/C1107M —144A: Standard Specification for Packaged Dry, Hydraulic-cement Grout (Nonshrink) 
R402.3.1 

C1116/C116M—10(2015): Standard Specification for Fiber-reinforced Concrete and Shotcrete 
R402.3.1 
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C1157—11/C1157M—11: Standard Performance Specification for Hydraulic Cement 
R608.5.1.1, R703.7.2 
C1167—11: Specification for Clay Roof Tiles 
R905.3.4 
C1177/C1177M —13: Specification for Glass Mat Gypsum Substrate for Use as Sheathing 
R702.3.1, Table 906.2 
C1178/C1178M—13: Specification for Glass Mat Water-resistant Gypsum Backing Panel 
R702.3.1, R702.3.7, Table R702.4.2 
C1186—08(2012): Specification for Flat Fiber Cement Sheets 
R703.10.1, R703.10.2 
C1261—13: Specification for Firebox Brick for Residential Fireplaces 
R1001.5, R1001.8 
C1278/C1278M—07a(2011): Specification for Fiber-reinforced Gypsum Panels 
R702.3.1, R702.3.7, Table R702.4.2, Table R906.2 
C1283—11: Practice for Installing Clay Flue Lining 
R1003.9.1, R1003.12 
C1288—14: Standard Specification for Discrete Nonasbestos Fiber-cement Interior Substrate Sheets 
Table R503.2.1.1(1), Table R503.2.1.1(2), Table 602.3(2), Table R702.4.2 
C1289—15: Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board 


R316.8, Table R703.15.1, Table R703.15.2, Table R703.16.1, Table R703.16.2, R708.8.4(2), 
Table R906.2 


C1325—14: Standard Specification for Nonasbestos Fiber-mat Reinforced Cement Interior Substrate Sheets Backer Units 
Table R702.4.2 
C1328/C1328M—12: Specification for Plastic (Stucco) Cement 
R702.2.2, R703.7.2 
C1364—10B: Standard Specification for Architectural Cast Stone 
R606.2.5 
C1396/C1396M—2014A: Specification for Gypsum Board 
Table R602.3(1), R702.2.1, R702.2.2, R702.3.1, R702.3.7 
C1405—15: Standard Specification for Glazed Brick (Single Fired, Brick Units) 
R606.2.2 
C1492—03(2009): Specification for Concrete Roof Tile 
R905.3.5 
C1513—2013: Standard Specification for Steel Tapping Screws for Cold-formed Steel Framing Connections 
R505.2.5, R603.2.5, R702.3.5.1, Table R703.3(2), Table R703.16.1, Table R703.16.2, R804.2.5 
C1634—15: Standard Specification for Concrete Facing Brick 
R606.2.1 
C1658/C1658M —13: Standard Specification for Glass Mat Gypsum Panels 
R702.3.1 


C1668—13a: Standard Specification for Externally Applied Reflective Insulation Systems on Rigid Duct in Heating, Ventilation, and 
Air Conditioning (HVAC) Systems 
M1601.3 


C1670/1670M—16: Standard Specification for Adhered Manufactured Stone Masonry Veneer Units 
R606.2.6 


C1691—11: Standard Specification for Unreinforced Autoclaved Aerated Concrete (AAC) Masonry Units 
R606.2.3 


C1693—11: Standard Specification for Autoclaved Aerated Concrete (AAC) 
R606.2.3 


C1766—13: Standard Specification for Factory-Laminated Gypsum Panel Products 
R702.3.1 
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D41/D41M—2011: Specification for Asphalt Primer Used in Roofing, Dampproofing and Waterproofing 
Table R905.9.2, Table R905.11.2 
D43/D43M—2000(2012)E1: Specification for Coal Tar Primer Used in Roofing, Dampproofing and Waterproofing 
Table R905.9.2 
D226/D226M—09: Specification for Asphalt-saturated (Organic Felt) Used in Roofing and Waterproofing 
R703.2, R905.1.1, Table R905.1.1(1), R905.8.4, Table R905.9.2 
D227/D227M—03(2011)e1: Specification for Coal Tar Saturated (Organic Felt) Used in Roofing and Waterproofing 
Table R905.9.2 
D312/D321M —15: Specification for Asphalt Used in Roofing 
Table R905.9.2 
0422- -63(2007)Е2: Test Method for Particle-size Analysis of Soils 
R403.1.10.1 
D449/D449M—03(2014)E1: Specification for Asphalt Used іп Dampproofing and Waterproofing 
R406.2 
D450/D450M—07(2013)E1: Specification for Coal-tar Pitch Used in Roofing, Dampproofing and Waterproofing 
Table R905.9.2 
D635—06: Test Method for Rate of Burning and/or Extent and Time of Burning of Self-supporting Plastics in a Horizontal Position 
R316.8 
D1227—13: Specification for Emulsified Asphalt Used as a Protective Coating for Roofing 
Table R905.9.2, Table R905.11.2, R905.15.2 
D1248—12: Specification for Polyethylene Plastics Extrusion Materials for Wire and Cable 
M1601.1.2 
D1693—15: Test Method for Environmental Stress-cracking of Ethylene Plastics 
Table M2101.1 


D1784—11: Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) 
(CPVC) Compounds 
М1601.1.2 


D1863/D1863M—05(2011)e1: Specification for Mineral Aggregate Used in Built-up Roofs 
Table R905.9.2 

D1929—96: Test Method for Determining Ignition Properties of Plastics 
R316.8.1.2 


D1970/D1970M—2015A: Specification for Self-adhering Polymer Modified Bitumen Sheet Materials Used as Steep Roofing 
Underlayment for Ice Dam Protection 
R905.1.1, R905.2.8.2, R905.11.2.1 


D2178/D2178M —15: Specification for Asphalt Glass Felt Used in Roofing and Waterproofing 
Table R905.9.2 


D2412—11: Test Method for Determination of External Loading Characteristics of Plastic Pipe by Parallel-plate Loading 
M1601.1.2 


02447—03: Specification for Polyethylene (PE) Plastic Pipe Schedules 40 and 80, Based on Outside Diameter 
Table M2101.1 


D2513—2014e1: Specification for Gas Pressure Pipe, Tubing and Fittings 
Table M2101.1, G2414.6, G2414.6.1, G2414.11, G2415.17.2 


D2626/D2626M —904 (2012)e1: Specification for Asphalt-saturated and Coated Organic Felt Base Sheet Used in Roofing 
Table R905.1.1(1), Table R905.9.2 


D2657—07: Standard Practice for Heat Fusion-joining of Polyolefin Pipe Fittings 
M2105.11.1 


D2683—14: Specification for Socket-type Polyethylene Fittings for Outside Diameter-controlled Polyethylene Pipe and Tubing 
Table M2105.5, M2105.11.1 


D2822/D2822M—05(2011)e1: Specification for Asphalt Roof Cement, Asbestos Containing 
Table R905.9.2 


D2823/D2823M—05(2011)e1: Specification for Asphalt Roof Coatings, Asbestos Containing 
Table R905.9.2 
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D2824/D2824M—2013: Specification for Aluminum-pigmented Asphalt Roof Coatings, Nonfibered, Asbestos Fibered and Fibered 
without Asbestos 
Table R905.9.2, Table R905.11.2 
D2843—99: Test for Density of Smoke from the Burning or Decomposition of Plastics 
R316.8.1.2 
D2846/D2846M—14: Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot- and Cold-water Distribution Systems 
Table M2101.1 
D2898—10: Test Methods for Accelerated Weathering of Fire-retardant-treated Wood for Fire Testing 
R802.1.5.4, R802.1.5.8 
D3019—08: Specification for Lap Cement Used with Asphalt Roll Roofing, Nonfibered, Asbestos Fibered and Nonasbestos Fibered 
Table R905.9.2, Table R905.11.2 
D3035—15: Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based On Controlled Outside Diameter 
Table M2105.4 
D3161/D3161M —15: Test Method for Wind-Resistance of Steep Slope Roofing Products (Fan Induced Method) 
R905.2.4.1, Table R905.2.4.1, R905.16.6 
D3201/D3201M—2013: Test Method for Hygroscopic Properties of Fire-retardant Wood and Wood-base Products 
R802.1.5.9 
D3261—12E1: Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing 
Table M2101.1, Table M2105.5, M2105.11.1, M2105.13.3 
D3309—96a(2002): Specification for Polybutylene (PB) Plastic Hot- and Cold-water Distribution System 
Table M2101.1 
D3350—14: Specification for Polyethylene Plastic Pipe and Fitting Materials 
Table M2101.1 
D3462/D3462M—10A: Specification for Asphalt Shingles Made From Glass Felt and Surfaced with Mineral Granules 
R905.2.4 
D3468/D3468M—99(2013)E1: Specification for Liquid-applied Neoprene and Chlorosulfanated Polyethylene Used in Roofing and 
Waterproofing 
R905.15.2 
D3679—13: Specification for Rigid Poly (Vinyl Chloride) (PVC) Siding 
R703.11 
D3737—2012: Practice for Establishing Allowable Properties for Structural Glued Laminated Timber (Glulam) 
R502.1.3, R602.1.3, R802.1.2 
D3747—79(2007): Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation 
Table R905.9.2, Table R905.11.2 
D3909/D3909M —14: Specification for Asphalt Roll Roofing (Glass Felt) Surfaced with Mineral Granules 
R905.2.8.2, R905.5.4, Table R905.9.2 
D4022/D4022M —2007(2012)e1: Specification for Coal Tar Roof Cement, Asbestos Containing 
Table R905.9.2 
D4318—10E1: Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils 
R403.1.10.1 
D4434/D4434M —12: Specification for Poly (Vinyl Chloride) Sheet Roofing 
R905.13.2 
D4479/D4479M—07(2012)e1: Specification for Asphalt Roof Coatings—asbestos-free 
Table R905.9.2 
D4586/D4586M —07(2012)e1: Specification for Asphalt Roof Cement—asbestos-free 
Table R905.9.2 
D4601/D4601M—04(2012)e1: Specification for Asphalt-coated Glass Fiber Base Sheet Used in Roofing 
Table R905.9.2, R905.11.2.1 
D4637/D4637M —14E1: Specification for EPDM Sheet Used in Single-ply Roof Membrane 
R905.12.2 
D4829—11: Test Method for Expansion Index of Soils 
R403.1.10.1 
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D4869/D4869M—15: Specification for Asphalt-saturated (Organic Felt) Underlayment Used in Steep Slope Roofing 
R905.1.1, Table R905.1.1(1) 


D4897/D4897M—01(2009): Specification for Asphalt Coated Glass-fiber Venting Base Sheet Used in Roofing 
Table R905.9.2 

D4990—1997a(2013): Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing 
Table R905.9.2 

D5019—07a: Specification for Reinforced Nonvulcanized Polymeric Sheet Used in Roofing Membrane 
R905.12.2 

D5055—13E1: Specification for Establishing and Monitoring Structural Capacities of Prefabricated Wood I-joists 
R502.1.2, R802.1.8 

D5456—14B: Standard Specification for Evaluation of Structural Composite Lumber Products 
R502.1.5, R602.1.5, R802.1.4 


05516—09: Test Method for Evaluating the Flexural Properties of Fire-retardant-treated Softwood Plywood Exposed to the Elevated 
Temperatures 
R802.1.5.6 
D5643/D5643M—06(2012)e1: Specification for Coal Tar Roof Cement Asbestos-free 
Table R905.9.2 
D5664—10: Test Methods For Evaluating the Effects of Fire-retardant Treatments and Elevated Temperatures on Strength 
Properties of Fire-retardant-treated Lumber 


R802.1.5.7 

D5665/D5665M—99a(2014)E1: Specification for Thermoplastic Fabrics Used in Cold-applied Roofing and Waterproofing 
Table R905.9.2 

D5726—98(2013): Specification for Thermoplastic Fabrics Used in Hot-applied Roofing and Waterproofing 
Table R905.9.2 


D6083—05e01: Specification for Liquid-applied Acrylic Coating Used in Roofing 
Table R905.9.2, Table R905.11.2, Table R905.14.3, R905.15.2 
D6162/D6162M—2000a(2015)E1: Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using a 
Combination of Polyester and Glass Fiber Reinforcements 
Table R905.11.2 
D6163/D6163M—2000(2015)E1: Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Glass 
Fiber Reinforcements 
Table R905.11.2 
D6164/D6164M—11: Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Polyester 
Reinforcements 
Table R905.11.2 
D6222/D6222M —11: Specification for Atactic Polypropylene (APP) Modified Bituminous Sheet Materials Using Polyester 
Reinforcements 
Table R905.11.2 
D6223/D6223M—02(2009)E1: Specification for Atactic Polypropylene (APP) Modified Bituminous Sheet Materials Using a 
Combination of Polyester and Glass Fiber Reinforcement 
Table R905.11.2 
D6298—13: Specification for Fiberglass-reinforced Styrene Butadiene Styrene (SBS) Modified Bituminous Sheets with a Factory 
Applied Metal Surface 
Table R905.11.2 
D6305—08(2015)E1: Practice for Calculating Bending Strength Design Adjustment Factors for Fire-retardant-treated Plywood Roof 
Sheathing 
R802.1.5.6 
D6380/D6380—03(2013)E1: Standard Specification for Asphalt Roll Roofing (Organic Felt) 
Table R905.1.1(1), R905.2.8.2, R905.5.4 
D6464—03a(2009)e1: Standard Specification for Expandable Foam Adhesives for Fastening Gypsum Wallboard to Wood Framing 
R702.3.1.1 
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D6694/D6694M—08(2013)E1: Standard Specification for Liquid-applied Silicone Coating Used in Spray Polyurethane Foam Roofing 
Systems 
Table R905.14.3, R905.15.2 


D6754/D6754M—10: Standard Specification for Ketone-ethylene-ester-based Sheet Roofing 
R905.13.2 


D6757—2013: Specification for Underlayment Felt Containing Inorganic Fibers Used with Steep Slope Roofing 
Table R905.1.1(1), R905.1.1 


D6841—08: Standard Practice for Calculating Design Value Treatment Adjustment Factors for Fire-retardant-treated Lumber 
R802.1.5.7 


D6878/D6878M—13: Standard Specification for Thermoplastic-polyolefin-based Sheet Roofing 
R905.13.2 


D6947/D6947M—07(2013)E1: Standard Specification for Liquid Applied Moisture Cured Polyurethane Coating Used in Spray 
Polyurethane Foam Roofing System 
Table R905.14.3, R905.15.2 


D7032—14: Standard Specification for Establishing Performance Ratings for Wood-plastic Composite Deck Boards and Guardrail 
Systems (Guards or Handrails) 
R507.2.2, R507.2.2.1, 507.2.2.3, 507.2.2.4 


D7158—D7158M—2016: Standard Test Method for Wind Resistance of Asphalt Shingles (Uplift Force/Uplift Resistance Method) 
R905.2.4.1, Table R905.2.4.1 


D7254—15: Standard Specification for Polypropylene (PP) siding 
Table R703.3(1), R703.14 


D7425/D7425M —13: Standard Specification for Spray Polyurethane Foam Used for Roofing Application 
R905.14.2 
D7672—14: Standard Specification for Evaluating Structural Capacities of Rim Board Products and Assemblies 
R502.1.7, R602.1.7, R802.1.7 
D7793—13: Standard Specification for Insulated Vinyl Siding 
R703.13, Table R703.3(1) 
Е84--2016: Standard Test Method for Surface Burning Characteristics of Building Materials 
R202, R302.9.3, R302.9.4, R302.10.1, R302.10.2, R316.3, R316.5.9, R316.5.11, R507.2.2.2, 
R703.14.3, R802.1.5, M1601.3 
E96/E96M—2015: Test Method for Water Vapor Transmission of Materials 
R202, Table R806.5, M1411.6 
E108—2016: Test Methods for Fire Tests of Roof Coverings 
R302.2.4, R902.1 
E119—2016: Test Methods for Fire Tests of Building Construction and Materials 
Table R302.1, R302.2.1, R302.2.2, R302.3, R302.4.1, R302.11.1, R606.2.2 
E136—2016: Test Method for Behavior of Materials in a Vertical Tube Furnace at 750?С 
R202, R302.11 
Е283—04(2012): Test Method for Determining the Rate of Air Leakage through Exterior Windows, Curtain Walls and Doors Under 
Specified Pressure Differences across the Specimen 
R202, Chapter 11 
E330/E330M —14: Test Method for Structural Performance of Exterior Windows, Curtain Walls and Doors by Uniform Static Air 
Pressure Difference 
R609.5, R609.6.2, R703.1.2 
ЕЗ31--00(2009): Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform Static Air 
Pressure Difference 
R703.1.1 
Е814--2013А: Standard Test Method for Fire Tests of Penetration Firestop Systems 
R302.4.1.2 
E970—14: Standard Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation Using a Radiant Heat Energy Source 
R302.10.5 
E1509—12: Standard Specification for Room Heaters, Pellet Fuel-burning Type 
М1410.1 
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E1602—03(2010)e1: Guide for Construction of Solid Fuel Burning Masonry Heaters 
R1002.2 


E1827—11: Standard Test Methods for Determining Airtightness of Building Using an Orifice Blower Door 
Chapter 11 


E1886—13A: Test Method for Performance Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure 
Differentials 
R609.6.1, R609.6.2, Table R703.11.2 


E1996—201 4a: Standard Specification for Performance of Exterior Windows, Curtain Walls, Doors and Impact Protective Systems 
Impacted by Windborne Debris in Hurricanes 
R301.2.1.2, R301.2.1.2.1, R609.6.1, R609.6.2 


E2178—2013: Standard Test Method for Air Permeance of Building Materials 
R202 


E2231—15: Standard Practice for Specimen Preparation and Mounting of Pipe and Duct Insulation Materials to Assess Surface 
Burning Characteristics 
M1601.3 


Е2273--03(2011): Standard Test Method for Determining the Drainage Efficiency of Exterior Insulation and Finish Systems (EIFS) 
Clad Wall Assemblies 
R703.1.1, R703.9.1 


E2568—09e1: Standard Specification for PB Exterior Insulation and Finish Systems 
R703.9.1 


Е2570/Е2570М--07(2014)Е1: Standard Test Methods for Evaluating Water-resistive Barrier (WRB) Coatings Used Under Exterior 
Insulation and Finish Systems (EIFS) or EIFS with Drainage 
R703.9.1 


E2634—11(2015): Standard Specification for Flat Wall Insulating Concrete Form (ICF) Systems 
R404.1.3.3.6.1, R608.4.4 


F844—07a(2013): Standard Specification for Washers, Steel, Plain (Flat), Unhardened for General Use 
Table R507.2.3 


F876—15A: Specification for Cross-linked Polyethylene (PEX) Tubing 
Table M2101.1 


Е877—2011А: Specification for Cross-linked Polyethylene (PEX) Plastic Hot- and Cold-water Distribution Systems 
Table M2101.1 


F1055—13: Specification for Electrofusion Type Polyethylene Fittings for Outside Diameter Controlled Polyethylene and Crosslinked 
Polyethylene Pipe and Tubing 
Table M2105.5, M2105.11.2 


F1281—11: Specification for Cross-linked Polyethylene/Aluminum/Cross-linked Polyethylene (PEX-AL-PEX) Pressure Pipe 
Table M2101.1 


F1282—10: Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite Pressure Pipe 
Table M2101.1 


F1554—15: Specification for Anchor Bolts, Steel, 36, 55 and 105-ksi Yield Strength 
R608.5.2.2 


F1667—15: Specification for Driven Fasteners, Nails, Spikes and Staples 
R317.3, Table R507.2.3, Table R602.3(1), R703.3.3, R703.6.3, Table R703.15.1, Table R703.15.2, 
R905.2.5 
F1924—12: Standard Specification for Plastic Mechanical Fittings for Use on Outside Diameter Controlled Polyethylene Gas 
Distribution Pipe and Tubing 
M2105.11.1 
F1960—15: Specification for Cold Expansion Fittings with PEX Reinforcing Rings for Use with Cross-linked Polyethylene (PEX) 
Tubing 
Table M2101.1 
F1970—12E1: Standard Specification for Special Engineered Fittings, Appurtenances or Valves for Use in Poly (Vinyl Chloride) 
(PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Systems 
М2105.5 
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F1973—13E1: Standard Specification for Factory Assembled Anodeless Risers and Transition Fittings in Polyethylene (PE) and 
Polyamide 11 (PA 11) Fuel Gas Distribution Systems 
G2415.15.2 
F 2090—17: Specification for Window Fall Prevention Devices with Emergency Escape (Egress) Release Mechanisms 
R310.1.1, R312.2.1, R312.22 
Е2098--08: Standard Specification for Stainless Steel Clamps for Securing SDR9 Cross-linked Polyethylene (PEX) Tubing to Metal 
Insert and Plastic Insert Fittings 
Table M2101.1 
F2389—15: Standard for Pressure-rated Polypropylene (PP) Piping Systems 
Table M2105.12.1 
F2623—14: Standard Specification for Polyethylene of Raised Temperature (PE-RT) SDRG Tubing 
Table M2101.1 
Е2735—09: Standard Specification for Plastic Insert Fittings for SDR9 Cross-linked Polyethylene (PEX) and Polyethylene of Raised 
Temperature (PE-RT) Tubing 
Table M2101.1 
F2769—14: Polyethylene or Raised Temperature (PE-RT) Plastic Hot and Cold-Water Tubing and Distribution Systems 
Table M2101.1 
F2806—10(2015): Standard Specification for Acrylonitrile-butadiene-styrene (ABS) Plastic Pipe (Metric SDR-PR) 
Table M2101.1 


F2945—2015: Standard Specification for Polyamide 11 Gas Pressure Pipe, Tubing and Fittings 
G2414.6 


F2969—12: Standard Specification for Acrylonitrile-butadiene-styrene (ABS) IPS Dimensioned Pressure Pipe 
Table M2101.1 


AWC American Wood Council 


222 Catoctin Circle SE, Suite 201 
Leesburg, VA 20175 
AWC STJR—2015: Span Tables for Joists and Rafters 
R502.3, R802.4.1, R802.5.1 
ANSI/AWC УЕСМ— 2018: Wood Frame Construction Manual for One- and Two-family Dwellings 
R301.1.1, R301.2.1.1, R602.10.8.2, R608.9.2, Figure R608.9(9), R608.9.3, R608.10 
ANSI/AWC NDS—2018: National Design Specification (NDS) for Wood Construction—with 2018 Supplement 
R404.2.2, R502.2, Table R503.1, R507.2.1, R602.3, R608.9.2, R608.9.3, Table R703.15.1, Table 
R703.15.2, R802.2 
ANSI/AWC PWF—2015: Permanent Wood Foundation Design Specification 
R317.3.2, R401.1, R404.2.3 


AWPA American Wood Protection Association 


P.O. Box 361784 
Birmingham, AL 35236-1784 
С1—03: АП Timber Products—Preservative Treatment by Pressure Processes 
R902.2 
M4—15: Standard for the Care of Preservative-treated Wood Products 
R317.1.1, R318.1.2 


U1—16: USE CATEGORY SYSTEM: User Specification for Treated Wood Except Commodity Specification H 
R317.1, R402.1.2, R504.3, Table R905.8.5 


AWS American Welding Society 


8669 NW 36 Street, #130 
Miami, FL 33166 


ANSI/AWS А5.31М/А5.31--2012: Specification for Fluxes for Brazing and Braze Welding Edition: 2nd 
M2103.3, M2202.2 
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AWWA American Water Works Association 


6666 West Quincy Avenue 
Denver, CO 80235 


C903—16: Polyethylene-aluminum-polyethylene (PE-AL-PE) Composite Pressure Pipe, 12 mm (7/, in.) through 50 mm (2 in.), for 
Water Service 
Table M2101 


CEN European Committee for Standardization (EN) 
Central Secretariat 
Rue de Stassart 36 
B-10 50 Brussels 
EN 15250-2007: Slow Heat Release Appliances Fired by Solid Fuel Requirements and Test Methods 
R1002.2 


CPA Composite Panel Association 
19465 Deerfield Avenue, Suite 306 
Leesburg, VA 20176 
ANSI A135.4—2012: Basic Hardboard 
Table R602.3(2) 


ANSI A135.5—2012: Prefinished Hardboard Paneling 
R702.5 

A208.1—2016: Particleboard 
R503.3.1, R602.1.9, R605.1 


CPSC Consumer Product Safety Commission 
4330 East-West Highway 
Bethesda, MD 20814 
16 CFR, Part 1201--(2002): Safety Standard for Architectural Glazing 
R308.1.1, R308.3.1, Table R308.3.1(1) 
16 CFR, Part 1209—(2002): Interim Safety Standard for Cellulose Insulation 
R302.10.3 
16 CFR, Part 1404—(2002): Cellulose Insulation 
R302.10.3 


C SA CSA Group 


8501 East Pleasant Valley Road 
Cleveland, OH 44131-5516 


AAMA/WDMA/CSA 101/.5.2/А440--17: North American Fenestration Standard/Specification for Windows, Doors and Unit Skylights 
R308.6.9, R609.3, Chapter 11 


B137.9—16: Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite Pressure Pipe Systems 
Table M2101.1 


B137.10—13: Cross-linked Polyethylene/Aluminum/Cross-linked Polyethylene (PE-AL-PE) Composite Pressure Pipe Systems 
Table M2101.1 


C22.2 No. 218.1- -М89(В2011): Spas, Hot Tubs and Associated Equipment 
M2006.1 


C22.2 No. 236—15: Heating and Cooling Equipment 
M2006.1 


CSA C448 Series—16: Design and Installation of Earth Energy Systems 
Table M2105.4, Table M2105.5 
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CSA—continued 


CSA 0325—07: Construction Sheathing 
R503.2.1, R602.1.8, R604.1, R803.2.1 


O437-Series—93: Standards on OSB and Waferboard (Reaffirmed 2006) 
R503.2.1, R602.1.8, R604.1, R803.2.1 


CAN/CSA/C22.2 No. 60335-2-40—2012: Safety of Household and Similar Electrical Appliances, Part 2-40: Particular Requirements 
for Electrical Heat Pumps, Air-Conditioners and Dehumidifiers 
М1403.1, М1412.1, М1413.1 


CSSB Cedar Shake & Shingle Bureau 
P.O. Box 1178 
Sumas, WA 98295-1178 


CSSB—97: Grading and Packing Rules for Western Red Cedar Shakes and Western Red Shingles of the Cedar Shake and Shingle Bureau 
R702.6, R703.6 


DOC United States Department of Commerce 
1401 Constitution Avenue, NW 
Washington, DC 20230 
PS 1—09: Structural Plywood 
R404.2.1, Table R404.2.3, R503.2.1, R602.1.8, R604.1, R803.2.1 


PS 2—10: Performance Standard for Wood-based Structural-use Panels 
R404.2.1, Table R404.2.3, R503.2.1, R602.1.8, R604.1, R803.2.1 


PS 20—05: American Softwood Lumber Standard 
R404.2.1, R502.1.1, R602.1.1, R802.1.1 


DOTn U.S. Department of Transportation 

1200 New Jersey Avenue SE 

East Building, 2nd floor 

Washington, DC 20590 

49 CFR, Parts 192.281(e) & 192.283 (b) (2009): Transportation of Natural and Other Gas by Pipeline: Minimum Federal Safety 
Standards 


G2414.6.1 

FEMA Federal Emergency Management Agency 
500 C Street SW 
Washington, DC 20472 

FEMA ТВ-2—08: Flood Damage-resistant Materials Requirements 

R322.1.8 
FEMA ТВ-11—01: Crawlspace Construction for Buildings Located in Special Flood Hazard Area 

R408.7 


FM FM Approvals 


Headquarters Office 
1151 Boston-Providence Turnpike 
P.O. Box 9102 
Norwood, MA 02062 
4450—(1989): Approval Standard for Class 1 Insulated Steel Deck Roofs—with Supplements through July 1992 
R906. 1 


4470—(1992): Approval Standard for Class 1 Roof Covers 
R316.8.1.2 


4471—(2010): Approval Standard for Class 1 Panel Roofs 
R316.8.1.2 


4880—(2015): Approval Standard for Class 1 Rating of Building Panels or Interior Finish Materials 
R316.6 
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GA Gypsum Association 
6525 Belcrest Road, Suite 480 
Hyattsville, MD 20782 
GA-253—2016: Application of Gypsum Sheathing 
Table R602.3(1) 


HPVA Hardwood Plywood & Veneer Association 
1825 Michael Faraday Drive 
Reston, Virginia 20190 


ANSI/HPVA HP-1—2016: American National Standard for Hardwood and Decorative Plywood 


R702.5 
I CC International Code Council, Inc. 
500 New Jersey Avenue NW 
6th Floor 
Washington, DC 20001 
ICC 400—17: Standard on the Design and Construction of Log Structures 
R301.1.1, R502.1.4, R602.1.4, R703.1, R802.1.3, Chapter 11 
ICC 500—14: ICC/NSSA Standard on the Design and Construction of Storm Shelters 
R323.1 
ICC 900/SRCC 300—2015: Solar Thermal System Standard 
M2301.2.2.2, M2301.2.3, M2301.2.6, M2301.2.7, M2301.2.8, M2301.2.10, M2301.4 
ICC 901/SRCC 100—2015: Solar Thermal Collector Standard 
M2301.3.1 
ТЕВС--18: International Existing Building Code® 
R110.2 
ISPSC—18: International Swimming Pool and Spa Code® 
R326.1 
ISO International Organization for Standardization 
Chemin de Blandonnet 8 
CP 401 
1214 Vernier 


Geneva, Switzerland 
8336—2009: Fibre-cement Flat Sheets-product Specification and Test Methods 
Table R503.2.1.1(1), Table R503.2.1.1(2), Table R602.3(2), Table R702.4.2, R703.10.1, R703.10.2 
15874—2002: Polypropylene Plastic Piping Systems for Hot and Cold Water Installations 
Table M2101.1 


MSS Manufacturers Standardization Society of the Valve and Fittings Industry 
127 Park Street, NE 
Vienna, VA 22180 
SP-58—09: Pipe Hangers and Supports—Materials, Design, Manufacture, Selection, Application and Installation 
G2418.2 


NAIMA North American Insulation Manufacturers Association 
11 Canal Center Plaza, Suite 101 
Alexandria, VA 22314 


AH 116—909: Fibrous Glass Duct Construction Standards, Fifth Edition 
M1601.1.1 
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NFPA National Fire Protection Association <> 
1 Batterymarch Park 
Quincy, MA 02169-7471 
13D—16: Standard for the Installation of Sprinkler Systems in One- and Two-family Dwellings and Manufactured Homes 
R302.2.1, R302.2.4.2, R302.2.8.2, R302.3, R302.5.1.1, R302.7, Table R302.6, R302.13, R310.1, 
R325.3, R326.3 
31—16: Standard for the Installation of Oil-burning Equipment 
M1701.1, M1801.3.1, M1805.3, M2201.2 
37—98: Standard for Installation and Use of Stationary Combustion Engines and Gas Turbines 
G2439.1 
54—99: National Fuel Gas Code 
G2418.4.1 
58—17: Liquefied Petroleum Gas Code 
G2414.6.2, G2414.11, G2417.4.1, G2421.3 
72—16: National Fire Alarm and Signaling Code 
R314.1, R314.7.1 


85—15: Boiler and Combustion Systems Hazards Code 
G2452.1 

211—16: Standard for Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances 
R1002.5, G2427.5.5.1 

259—18: Standard for Test Method for Potential Heat of Building Materials 
R316.5.7, R316.5.8 


275—17: Standard Method of Fire Tests for the Evaluation of Thermal Barriers 


R316.4 
285—12: Standard Method of Test for the Evaluation of Flammability Characteristics of Exterior Nonload-bearing Wall Assemblies / ) 
Containing Combustible Components 
R316.8.1.2 


286—15: Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to Room Fire Growth 
R302.9.4, R316.6 

720—15: Standard for the Installation of Carbon Monoxide (CO) Detectors and Warning Equipment 
R315.7.1, R315.7.2 


853—15: Standard on the Installation of Stationary Fuel Cell Power Systems 
М1905.1 


NFRC National Fenestration Rating Council, Inc. 
6305 Ivy Lane, Suite 140 
Greenbelt, MD 20770 


100—2017: Procedure for Determining Fenestration Products U-Factors 
Chapter 11 


200—2017: Procedure for Determining Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal 
Incidence 
Chapter 11 


400—2017: Procedure for Determining Fenestration Product Air Leakage 
Chapter 11 


NSF NSF International 
789 N. Dixboro Road 

P.O. Box 130140 ( \ 
Ann Arbor, MI 48105 


350—2014: Onsite Residential and Commercial Water Reuse Treatment Systems 
P2911.6.1 
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NSF—continued 
358-1—2014: Polyethylene Pipe and Fittings for Water-based Ground Source “Geothermal” Heat Pump Systems 
M2105.4, M2105.5 


358-2--2012: Polypropylene Pipe and Fittings for Water-based Ground Source “Geothermal” Heat Pump Systems 
Table M2105.4, M2105.5 


PCA Portland Cement Association 
5420 Old Orchard Road 
Skokie, IL 60077 
100—12: Prescriptive Design of Exterior Concrete Walls for One- and Two-family Dwellings (Pub. No. EB241) 
R301.2.2.5, R301.2.2.3.4, R404.1.3, R404.1.3.2.1, R404.1.3.2.2, R404.1.3.4, R404.1.4.2, R608.1, 
R608.2, R608.5.1, R608.9.2, R608.9.3 


SBCA Structural Building Components Association 
6300 Enterprise Lane 
Madison, WI 53719 
BCSI—2013 (Updated March 2015): Building Component Safety Information Guide to Good Practice for Handling, Installing, 
Restraining & Bracing of Metal Plate Connected Wood Trusses 
R502.11.2, R802.10.3 
CFS-BCSI—2008: Cold-formed Steel Building Component Safety Information (CFSBCSI) Guide to Good Practice for Handling, 
Installing & Bracing of Cold-formed Steel Trusses 
R505.1.3, R804.3.6 
FS100—12: Standard Requirements for Wind Pressure Resistance of Foam Plastic Insulating Sheathing Used in Exterior Wall 
Covering Assemblies 


R316.7 
SMACNA Sheet Metal & Air Conditioning Contractors National Assoc. Inc. 
4021 Lafayette Center Road 
Chantilly, VA 22021 


SMACNA —10: Fibrous Glass Duct Construction Standards (2003) 
M1601.1.1, M1601.4.1 


SMACNA/ANSI—2016: HVAC Duct Construction Standards—Metal and Flexible 4th Edition (ANSI) 2016 
M1601.4.1 


TMS The Masonry Society 


105 South Sunset Street, Suite Q 
Longmont, CO 80501 


402—2016: Building Code Requirements for Masonry Structures 
R404.1.2, R606.1, R606.1.1, R606.12.1, R606.12.2.3.1, R606.12.3.1, R703.12 


403—2017: Direct Design Handbook for Masonry Structures 
R606.1, R606.1.1, R606.12.1, R606.12.3.1 


404—2016: Standard for the Design of Architectural Cast Stone 
R606.1 


602—2016: Specification for Masonry Structures 
R606.2.10, R606.2.13, R703.12 


TPI Truss Plate Institute 


218 N. Lee Street, Suite 312 
Alexandria, VA 22314 


TPI 1—2014: National Design Standard for Metal-plate-connected Wood Truss Construction 
R502.11.1, R802.10.2 
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UL UL LEC 


333 Pfingsten Road 
Northbrook, IL 60062 


17—2008: Vent or Chimney Connector Dampers for Oil-fired Appliances—with revisions through September 2013 
M1802.2.2 


55А—04: Materials for Built-up Roof Coverings 
R905.9.2 


58—96: Steel Underground Tanks for Flammable and Combustible Liquids—with Revisions through July 1998 
M2201.1 


80—2007: Steel Tanks for Oil-burner Fuel—with revisions through January 2014 
M2201.1 


103--2010: Factory-built Chimneys for Residential Type and Building Heating Appliances—with revisions through July 2012 
R202, R1005.3, G2430.1 


127—2011: Factory-built Fireplaces—with revisions through May 2015 
R1001.11, R1004.1, R1004.4, R1004.5, R1005.4, Chapter 11, G2445.7 


174—904: Household Electric Storage Tank Water Heaters—with revisions through April 2015 
M2005.1 


180—2012: Liquid-level Indicating Gauges for Oil Burner Fuels and Other Combustible Liquids 
M2201.5 


181—405: Factory-made Air Ducts and Air Connectors—with revisions through May 2003 
M1601.1.1, M1601.4.1 


181A—2013: Closure Systems for Use with Rigid Air Ducts and Air Connectors—with revisions through December 1998 
M1601.2, M1601.4.1 


181B—2013: Closure Systems for Use with Flexible Air Ducts and Air Connectors—with revisions through August 2003 
M1601.4.1 


217--06: Single- and Multiple-station Smoke Alarms—with revisions through October 2015 
R314.1.1, R315.1.1 


263—2011: Standards for Fire Test of Building Construction and Materials—with revisions through June 2015 
Table 302.1, R302.2, R302.2.1, R302.2.2, R302.4.1, R302.11.1, Table R312.1(1), R606.2.2 


268—2009: Smoke Detectors for Fire Alarm Systems 
R314.7.1, R314.7.4, R315.7.4 


325—02: Door, Drapery, Gate, Louver and Window Operations and Systems—with revisions through May 2015 
R309.4 


343—2008: Pumps for Oil-burning Appliances—with revisions through June 2013 
M2204.1 


378—906: Draft Equipment—with revisions through June 12, 2014 
M1804.2.6, G2427.3.3 


441—10: Gas Vents—with revisions through June 12, 2014 
G2426.1, G2427.6.1 


507—99: Standard for Electric Fans 
M1503.2 


508—99: Industrial Control Equipment—with revisions through October 2013 
М1411.3.1 


536—97: Flexible Metallic Hose—with revisions through December 2014 
M2202.3 


641--2010: Type L, Low-temperature Venting Systems—with revisions through June 2013 
R202, R1003.11.5, M1804.2.4, G2426.1, G2427.6.1 


651—2011: Schedule 40 and Schedule 80 Rigid PVC Conduit and Fittings—with revisions through May 2014 
G2414.6.3 


705--04: Standard for Power Ventilators—with revisions through December 2013 
М1502.4.4 
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UL—continued 
723—908: Standard for Test for Surface Burning Characteristics of Building Materials—with revisions through August 2013 
R202, R302.9.3, R302.9.4, R302.10.1, R302.10.2, R316.3, R316.5.9, R316.5.11, R507.2.22, 
R703.14.3, R802.1.5, M1601.3 


726—95: Oil-fired Boiler Assemblies—with revisions through October 2013 
M2001.1.1, M2006.1 


727—06: Oil-fired Central Furnaces—with revisions through October 2013 
M1402.1 


729—03: Oil-fired Floor Furnaces—with revisions through October 2013 
M1408.1 


730—03: Oil-fired Wall Furnaces—with revisions through October 2013 
M1409. 1 


732—95: Oil-fired Storage Tank Water Heaters—with revisions through October 2013 
M2005. 1 


737—2011: Fireplaces Stoves—with revisions through August 2015 
M1414.1, M1901.2 


790—04: Standard Test Methods for Fire Tests of Roof Coverings—with revisions through July 2014 
R302.2.4, R316.8.1.2, R902.1 


795—2011: Commercial-industrial Gas Heating Equipment—with revisions through November 2013 
G2442.1 


834—904: Heating, Water Supply and Power Boilers—Electric—with revisions through December 2013 
M2001.1.1 


842—07: Valves for Flammable Fluids—with revisions through May 2015 
M2204.2 


858—05: Household Electric Ranges—with revisions through June 2015 
M1901.2, M1503.2 


875—09: Electric Dry-bath Heaters—with revisions through December 2013 
M1902.2 


896—93: Oil-burning Stoves—with revisions through November 2013 
М1410.1 


923—2013: Microwave Cooking Appliances—with revisions through June 2015 
M1504.1, M1503.2, M1901.2 


959—2010: Medium Heat Appliance Factory-built Chimneys—with revisions through June 2014 


R1005.6 

1026—2012: Electric Household Cooking and Food Serving Appliances—with revisions through August 2015 
М1901.2 

1040—96: Fire Test of Insulated Wall Construction—with revisions through October 2012 
R316.6 

1042—2009: Electric Baseboard Heating Equipment—with revisions through September 2014 
М1405.1 

1256—02: Fire Test of Roof Deck Construction—with revisions through July 2013 
R906.1 

1261—01: Electric Water Heaters for Pools and Tubs—with revisions through July 2012 
M2006.1 

1479—03: Fire Tests of Through-Penetration Firestops—with revisions through June 2015 
R302.4.1.2 


1482—2011: Solid-Fuel-type Room Heaters—with revisions through August 2015 
R1002.2, R1002.5, M1410.1 


1563—2009: Standard for Electric Spas, Hot Tubs and Associated Equipment—with revisions through March 2015 
M2006.1 


1618—09: Wall Protectors, Floor Protectors, and Hearth Extensions—with revisions through October 2015 
R1004.2, M1410.2 
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UL—continued 
1693—2010: Electric Radiant Heating Panels and Heating Panel Sets—with revisions through October 2011 
M1406.1 


1715—97: Fire Test of Interior Finish Material—with revisions through January 2013 
R316.6 


1738—2010: Venting Systems for Gas-burning Appliances, Categories II, III and IV—with revisions through November 2014 
О2426.1, О2427.4.1, О2427.4.1.1, G2427.4.2 


1777—07: Chimney Liners—with revisions through October 2015 
R1003.11.1, R1003.18, G2425.12, G2425.15.4, M1801.3.4, G2427.5.1, G2427.5.2 


1897—12: Uplift Tests for Roof Covering Systems—with revisions through September 2015 
R905.17.7 

1995—2011: Heating and Cooling Equipment—with revisions through July 2015 
М1402.1, М1403.1, М1407.1, M1412.1, М1413.1, M2006.1 


1996—2009: Electric Duct Heaters—with revisions through June 2014 
M1402.1, M1407.1 


2034—08: Standard for Single- and Multiple-station Carbon Monoxide Alarms—with revisions through March 2015 
R314.1.1, R315.1.1 


2075—2013: Standard for Gas and Vapor Detectors and Sensors 
R314.7.4, R315.7.1, R315.7.4 
2523—09: Standard for Solid Fuel-fired Hydronic Heating Appliances, Water Heaters and Boilers—with revisions through February 
2013 
M2005.1, M2001.1.1 
2703—14: Mounting Systems, Mounting Devices, Clamping/Retention Devices and Ground Lugs for Use with Flat-Plate Photovoltaic 


Modules and Panels 
R902.4 
9540—14: Outline of Investigation for Energy Storage Systems and Equipment 
R327.2, R327.4 


UL/CSA/ANCE 60335-2-40—2012: Standard for Household and Similar Electrical Appliances, Part 2: Particular Requirements for 
Motor-compressors 
M1403.1, M1412.1, M1413.1 


ULC ULC 


13775 Commerce Parkway 
Richmond, BC V6V 2V4 
CAN/ULC S 102.2—2010: Standard Methods for Test for Surface Burning Characteristics of Building Materials and Assemblies 
R302.10.1, R302.10.2 


WDMA Window and Door Manufacturers Association 


2025 M Street NW, Suite 800 
Washington, DC 20036-3309 
AAMA/WDMA/CSA 101/1.S2/A440—17: North American Fenestration Standard/Specifications for Windows, Doors and Skylights 
R308.6.9, R609.3, Chapter 11 
1.5. 11—13: Industry Standard Analytical Method for Design Pressure (DP) Ratings of Fenestration Products 
R308.6.9.1, R609.3.1 


WMA World Millwork Alliance (formerly Association of Millwork Distributors Standards AMD) 
10047 Robert Trent Parkway 
New Port Richey, FL 34655-4649 
ANSI WMA 100—2016: Standard Method of Determining Structural Performance Ratings of Side Hinged Exterior Door Systems 
and Procedures for Component Substitution 
R609.3 
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This appendix is not adopted as part of this code and is preempted by the 
provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX B 


SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED 
WITH DRAFT HOODS, CATEGORY | APPLIANCES AND 
APPLIANCES LISTED FOR USE WITH TYPE B VENTS 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX C 


EXIT TERMINALS OF MECHANICAL 
DRAFT AND DIRECT-VENT VENTING SYSTEMS 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX D 


RECOMMENDED PROCEDURE FOR SAFETY 
INSPECTION OF AN EXISTING APPLIANCE INSTALLATION 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX E 
MANUFACTURED HOUSING USED AS DWELLINGS 


SECTION AE101 
ANCHORAGE INSTALLATIONS 


|| АЕ1011 Ground anchors. Ground anchors shall be 


designed and installed to transfer the anchoring loads to the 
ground. The load-carrying portion of the ground anchors shall 
be installed to the full depth called for by the manufacturer 's 
installation instructions and shall extend below the estab- 
lished frost line into undisturbed soil. 


Manufactured ground anchors shall be listed and installed 
in accordance with the terms of their listing and the anchor 
manufacturer's instructions, and shall include the means of 
attachment of ties meeting the requirements of Section 
АЕ102. Ground anchor manufacturer's installation instruc- 
tions shall include the amount of preload required and load 
capacity in various types of soil. These instructions shall 
include tensioning adjustments where needed to prevent dam- 
age to the manufactured home, particularly damage that can 
be caused by frost heave. Each ground anchor shall be 
marked with the manufacturer's identification and listed 
model identification number, which shall be visible after 
installation. Instructions shall accompany each listed ground 
anchor specifying the types of soil for which the anchor is 
suitable under the requirements of this section. 


Each approved ground anchor, when installed, shall be 
capable of resisting an allowable working load not less than 
3,150 pounds (14 kN) in the direction of the tie plus a 50-per- 
cent overload [4,725 pounds (21 kN) total] without failure. 
Failure shall be considered to have occurred when the anchor 
moves more than 2 inches (51 mm) at a load of 4,725 pounds 
(21 kN) in the direction of the tie installation. Those ground 
anchors that are designed to be installed so that loads on the 
anchor are other than direct withdrawai suail be designed and 
installed to resist an applied design load of 3,150 pounds 
(14 kN) at 40 to 50 degrees from vertical or within the angle 
limitations specified by the home manufacturer without dis- 
placing the tie end of the anchor more than 4 inches (102 mm) 
horizontally. Anchors designed for the connection of multiple 
ties shall be capable of resisting the combined working load 
and overload consistent with the intent expressed herein. 


Where it is proposed to use ground anchors and the build- 
ing official has reason to believe that the soil characteristics at 
a given site are such as to render the use of ground anchors 
advisable, or where there is doubt regarding the ability of the 
ground anchors to obtain their listed capacity, the building 
official has the authority to require that a representative field 
installation be made at the site in question and tested to 
demonstrate ground-anchor capacity. The building official 
shall approve the test procedures. 


АЕ101.2 Anchoring equipment. Anchoring equipment, 
where installed as a permanent installation, shall be capable 
of resisting all loads as specified within these provisions. 
Where the stabilizing system is designed by an engineer or 
architect licensed by the state to practice, such alternative 
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designs shall include anchoring equipment capable of with- 
standing a load equal to 1.5 times the calculated load. 
Anchoring equipment shall be listed and /abeled as being 
capable of meeting the requirements of these provisions. 
Anchors as specified in this code shall be attached to the main 
frame of the manufactured home by an approved 7/,-іпсһ- 
thick (4.76 mm) slotted steel plate anchoring device. Other 
anchoring devices or methods meeting the requirements of 
these provisions shall be subject to the evaluation and 
approval of the building official. 


Anchoring systems shall be so installed as to be perma- 
nent. Anchoring equipment shall be so designed to prevent 
self-disconnection with no hook ends used. 


АЕ101.3 Resistance to weather deterioration. All anchor- 
ing equipment, tension devices and ties shall have a resistance 
to deterioration as required by this code. 


АЕ101.4 Tensioning devices. Tensioning devices, such as 
turnbuckles or yoke-type fasteners, shall be ended with clevis 
or welded eyes. 


SECTION AE102 
TIES, MATERIALS AND INSTALLATION 


AE102.1 General. Steel strapping, cable, chain or other 
approved materials shall be used for ties. Ties shall be fas- 
tened to ground anchors and drawn tight with turnbuckles or 
other adjustable tensioning devices or devices supplied with 
the ground anchor. Tie materials shall be capable of resisting 
an allowable working load of 3,150 pounds (14 kN) with not 
more than 2-percent elongation and shall withstand a 50-per- 
cent overload [4,750 pounds (21 kN)]. Ties shall comply with 
the weathering requirements of Section АЕ101.3. Ties shall 
connect the ground anchor and the main structural frame. 
Ties shall not connect to steel outrigger beams that fasten to 
and intersect the main structural frame unless specifically 
stated in the manufacturer's installation instructions. Con- 
nection of cable ties to main frame members shall be 5/,-inch 
(15.9 mm) closed-eye bolts affixed to the frame member in an 
approved manner. Cable ends shall be secured with not fewer 
than two U-bolt cable clamps with the *U" portion of the 
clamp installed on the short (dead) end of the cable to ensure 
strength equal to that required by this section. 


Wood floor support systems shall be fixed to perimeter 
foundation walls in accordance with provisions of this code. 
The minimum number of ties required per side shall be suffi- 
cient to resist the wind load stated in this code. Ties shall be 
as evenly spaced as practicable along the length of the manu- 
factured home with the distance from each end of the home 
and the tie nearest that end not exceeding 8 feet (2438 mm). 
Where continuous straps are provided as vertical ties, such 
ties shall be positioned at rafters and studs. Where a vertical 
tie and diagonal tie are located at the same place, such ties 
connected to a single anchor that is capable of carrying both 
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loads. Multiple-section manufactured homes require diagonal 
ties only. Diagonal ties shall be installed on the exterior main 
frame and slope to the exterior at an angle of 40 to 50 degrees 
from the vertical or within the angle limitations specified by 
the home manufacturer. Vertical ties that are not continuous 
over the top of the manufactured home shall be attached to 
the main frame. 
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APPENDIX F 
RADON CONTROL METHODS 


The provisions contained in this appendix are not mandatory, except for areas specified in Section AF101.1. 


SECTION AF101 
SCOPE 


AF101.1 General. This appendix contains requirements for 
new construction in Baker, Clackamas, Hood River, Mult- 
nomah, Polk, Washington and Yamhill counties where radon- 
mitigating construction is required. Additional counties may 
be added as specified in Chapter 83, 2010 Oregon Laws (Sen- 
ate Bill 1025), Section 2. 


Chapter 83, 2010 Oregon Laws (Senate Bill 1025) is not part 
of this code but is reproduced here for the reader’s 
convenience: 
SECTION 2. 
(1) The Building Codes Structures Board and the Residential and 
Manufactured Structures Board shall adopt design and 
construction standards for mitigating radon levels in new 
residential buildings that are identified under the structural 
specialty code as Group R-2 or R-3 buildings and new public 
buildings. In adopting the standards, the boards shall give 
consideration to any standards recommended by the United 
States Environmental Protection Agency for radon mitigation 
systems in buildings. 
(2) The boards shall make the design and construction standards 
for mitigating radon levels applicable in: 
(a) Baker, Clackamas, Hood River, Multnomah, Polk, 
Washington and Yamhill Counties; and 
(b) Any county for which the boards, after consultation 
with the Oregon Health Authority, consider the standards 
appropriate due to local radon levels. 
(3) The Director of the Department of Consumer and Business 
Services may authorize a municipality that administers and 
enforces one or more building inspection programs under ORS 
455.148 or 455.150 to also administer and enforce any applicable 
standards for mitigating radon that are adopted by the boards. 
(4) The director, in consultation with the boards, may adopt rules 
for the implementation, administration and enforcement of this 
section. 


SECTION AF102 

DEFINITIONS 
AF102.1 General. For the purpose of these requirements, the 
terms used shall be defined as follows: 
DRAIN TILE LOOP. A continuous length of drain tile or 
perforated pipe extending around all or part of the internal or 
external perimeter of a basement or crawl space footing. 
RADON GAS. A naturally occurring, chemically inert, 
radioactive gas that is not detectable by human senses. As a 
gas, it can move readily through particles of soil and rock, 
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and can accumulate under the slabs and foundations of homes 
where it can easily enter into the living space through con- 
struction cracks and openings. 


SOIL-GAS-RETARDER. A continuous membrane of 6-mil 
(0.15 mm) polyethylene or other equivalent material used to 
retard the flow of soil gases into a building. 


SUBMEMBRANE DEPRESSURIZATION SYSTEM. A 
system designed to achieve lower submembrane air pressure 
relative to crawl space air pressure by use of a vent drawing 
air from beneath the soil-gas-retarder membrane. 


SUBSLAB DEPRESSURIZATION SYSTEM (Active). A 
system designed to achieve lower subslab air pressure rela- 
tive to indoor air pressure by use of a fan-powered vent draw- 
ing air from beneath the slab. 


SUBSLAB DEPRESSURIZATION SYSTEM (Passive). A 
system designed to achieve lower subslab air pressure rela- 
tive to indoor air pressure by use of a vent pipe routed 
through the conditioned space of a building and connecting 
the subslab area with outdoor air, thereby relying on the con- 
vective flow of air upward in the vent to draw air from 
beneath the slab. 


SECTION AF103 
REQUIREMENTS 


AF103.1 General. The following construction techniques are 
intended to resist radon entry in new residential buildings. These 
techniques are required in areas where designated by Section 
АЕ101.1. See Figures AF103(1), AF103(2) and AF103(3). 


AF103.2 Subfloor preparation. A layer of gas-permeable 
material shall be placed under all concrete slabs and other 
floor systems that directly contact the ground and are within 
the walls of the living spaces of the building, to facilitate 
future installation of a subslab depressurization system, if 
needed. The gas-permeable layer shall consist of one of the 
following: 


1. A uniform layer of clean aggregate, not less than 4 
inches (102 mm) thick. The aggregate shall consist of 
material that will pass through a 2-inch (51 mm) sieve 
and be retained by a '/,-inch (6.4 mm) sieve. 


2. A uniform layer of sand (native or fill), not less than 4 
inches (102 mm) thick, overlain by a layer or strips of 
geotextile drainage matting designed to allow the lat- 
eral flow of soil gases. 


3. Other materials, systems or floor designs with demon- 
strated capability to permit depressurization across the 
entire subfloor area. 
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AF103.3 Soil-gas-retarder. A minimum 6-mil (0.15 mm) 
[or 3-mil (0.075 mm) cross-laminated] polyethylene or 
equivalent flexible sheeting material shall be placed on top 
of the gas-permeable layer prior to casting the slab or plac- 
ing the floor assembly to serve as a soil-gas-retarder by 
bridging any cracks that develop in the slab or floor 
assembly, and to prevent concrete from entering the void 
spaces in the aggregate base material. The sheeting shall 
cover the entire floor area with separate sections of sheet- 
ing lapped not less than 12 inches (305 mm). The sheeting 
shall fit closely around any pipe, wire or other penetrations 
of the material. Punctures or tears in the material shall be 
sealed or covered with additional sheeting. 


AF103.4 Entry routes. Potential radon entry routes shall be 
closed in accordance with Sections AF103.4.1 through 
AF103.4.10. 


AF103.4.1 Floor openings. Openings around bathtubs, 
showers, water closets, pipes, wires or other objects that 
penetrate concrete slabs, or other floor assemblies, shall 
be filled with a polyurethane caulk or equivalent sealant 
applied in accordance with the manufacturer’s recom- 
mendations. 


AF103.4.2 Concrete joints. Control joints, isolation 
joints, construction joints, and any other joints in con- 
crete slabs or between slabs and foundation walls shall 
be sealed with a caulk or sealant. Gaps and joints shall be 
cleared of loose material and filled with polyurethane 
caulk or other elastomeric sealant applied in accordance 
with the manufacturer’s recommendations. 


AF103.4.3 Condensate drains. Condensate drains shall 
be trapped or routed through nonperforated pipe to day- 
light. 


AF103.4.4 Sumps. Sump pits open to soil or serving as 
the termination point for subslab or exterior drain tile 
loops shall be covered with a gasketed or otherwise 
sealed lid. Sumps used as the suction point in a subslab 
depressurization system shall have a lid designed to 
accommodate the vent pipe. Sumps used as a floor drain 
shall have a lid equipped with a trapped inlet. 


AF103.4.5 Foundation walls. Hollow block masonry 
foundation walls shall be constructed with either a con- 
tinuous course of solid masonry, one course of masonry 
grouted solid, or a solid concrete beam at or above fin- 
ished ground surface to prevent the passage of air from 
the interior of the wall into the living space. Where a 
brick veneer or other masonry ledge is installed, the 
course immediately below that ledge shall be sealed. 
Joints, cracks or other openings around all penetrations 
of both exterior and interior surfaces of masonry block 
or wood foundation walls below the ground surface 
shall be filled with polyurethane caulk or equivalent 
sealant. Penetrations of concrete walls shall be filled. 


AF103.4.6 Dampproofing. The exterior surfaces of por- 
tions of concrete and masonry block walls below the 
ground surface shall be dampproofed in accordance with 
Section R406. 
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AF103.4.7 Air-handling units. Air-handling units in 
crawl spaces shall be sealed to prevent air from being 
drawn into the unit. 


Exception: Units with gasketed seams or units that 
are otherwise sealed by the manufacturer to prevent 
leakage. 


AF103.4.8 Ducts. Ductwork passing through or beneath 
a slab shall be of seamless material unless the air-han- 
dling system is designed to maintain continuous positive 
pressure within such ducting. Joints in such ductwork 
shall be sealed to prevent air leakage. 


Ductwork located in crawl spaces shall have seams 
and joints sealed by closure systems in accordance with 
Section M1601.4.1. 


Where fan systems circulate air to living spaces, all 
ductwork located in the crawl space shall be positive- 
pressure ductwork. 


AF103.4.9 Crawl space floors. Openings around all 
penetrations through floors above crawl spaces shall be 
caulked or otherwise filled to prevent air leakage. 


AF103.4.10 Crawl space access. Access doors and other 
openings or penetrations between basements and adjoin- 
ing crawl spaces shall be closed, gasketed or otherwise 
filled to prevent air leakage. 


AF103.5 Crawl space mitigation system. In buildings with 
crawl space foundations, a system complying with Section 
AF103.5.1 shall be installed during construction. 


Exception: Buildings in which an approved mechanical 
crawl space ventilation system or other equivalent sys- 
tem is installed. 


AF103.5.1 Passive submembrane depressurization 
system. 


AF103.5.1.1 Ventilation. Crawl spaces shall be pro- 
vided with vents to the exterior of the building. The 
minimum net area of ventilation openings shall com- 
ply with Section R408.1. 


AF103.5.1.2 Soil-gas-retarder. The soil in crawl 
spaces shall be covered with a continuous layer of 
minimum 6-mil (0.15 mm) polyethylene soil-gas- 
retarder. The ground cover shall be lapped not less 
than 12 inches (305 mm) at joints and shall extend to 
all foundation walls enclosing the crawl space area. 


AF103.5.1.3 Vent pipe. A plumbing tee or other 
approved connection shall be inserted horizontally 
beneath the sheeting and connected to a 3- or 4-inch- 
diameter (76 or 102 mm) fitting with a vertical vent 
pipe installed through the sheeting. The vent pipe 
shall be extended up through the building floors, and 
terminate not less than 12 inches (305 mm) above the 
roof in a location not less than 10 feet (3048 mm) 
away from any window or other opening into the 
conditioned spaces of the building that is less than 2 
feet (610 mm) below the exhaust point, and 10 feet 
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(3048 mm) from any window or other opening in 
adjoining or adjacent buildings. 


AF103.6 Passive subslab depressurization system. In 
basement or slab-on-grade buildings, the following compo- 
nents of a passive subslab depressurization system shall be 
installed during construction. 


AF103.6.1 Vent pipe. A minimum 3-inch-diameter (76 
mm) ABS, PVC or equivalent gas-tight pipe shall be 
embedded vertically into the subslab aggregate or other 
permeable material before the slab is cast. A "T" fitting 
or equivalent method shall be used to ensure that the pipe 
opening remains within the subslab permeable material. 
Alternatively, the 3-inch (76 mm) pipe shall be inserted 
directly into an interior perimeter drain tile loop or 
through a sealed sump cover where the sump is exposed 
to the subslab aggregate or connected to it through a 
drainage system. 


The pipe shall be extended up through the building 
floors, and terminate not less than 12 inches (305 mm) 
above the surface of the roof in a location not less than 
10 feet (3048 mm) away from any window or other open- 
ing into the conditioned spaces of the building that is less 
than 2 feet (610 mm) below the exhaust point, and 10 
feet (3048 mm) from any window or other opening in 
adjoining or adjacent buildings. 


AF103.6.2 Multiple vent pipes. In buildings where inte- 
rior footings or other barriers separate the subslab aggre- 
gate or other gas-permeable material, each area shall be 
fitted with an individual vent pipe. Vent pipes shall con- 
nect to a single vent that terminates above the roof or 
each individual vent pipe shall terminate separately 
above the roof. 


AF103.7 Vent pipe drainage. Components of the radon 
vent pipe system shall be installed to provide positive drain- 
age to the ground beneath the slab or soil-gas-retarder. 


AF103.8 Vent pipe accessibility. Radon vent pipes shall be 
accessible for future fan installation through an attic or 
other area outside the habitable space. 


Exception: The radon vent pipe need not be accessible in 
an attic space where an approved roof-top electrical sup- 
ply is provided for future use. 


AF103.9 Vent pipe identification. Exposed and visible 
interior radon vent pipes shall be identified with not less 
than one /abel on each floor and in accessible attics. The 
label shall read: *Radon Reduction System." 
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AF103.10 Combination foundations. Combination base- 
ment/crawl space or slab-on-grade/crawl space foundations 
shall have separate radon vent pipes installed in each type of 
foundation area. Each radon vent pipe shall terminate above 
the roof or shall be connected to a single vent that termi- 
nates above the roof. 


AF103.11 Building depressurization. Joints in air ducts 
and plenums in unconditioned spaces shall meet the require- 
ments of Section M1601. Thermal envelope air infiltration 
requirements shall comply with the energy conservation 
provisions in Chapter 11. Fireblocking shall meet the 
requirements contained in Section R302.11. 


AF103.12 Power source. To provide for future installation 
of an active submembrane or subslab depressurization sys- 
tem, an electrical circuit terminated in an approved box 
shall be installed during construction in the attic or other 
anticipated location of vent pipe fans. An electrical supply 
shall be accessible in anticipated locations of system failure 
alarms. 


623 


APPENDIX F 


TERMINATION MIN. 12 IN. ABOVE 
ROOF AND MIN. 10 FT. FROM 
OPERABLE OPENINGS AND AIR 
INTAKES (AF103.6.1) 


ELECTRICAL BOX 
FOR FUTURE FAN 
INSTALLATION 
(AF103.12) 


EXPOSED PIPE 

SHALL BE MARKED 

"RADON REDUCTION SYSTEM" 
(AF103.9) 


ЗІМ. MIN. DIA. SOLID 
PIPE VENT STACK 
(AF103.6.1) 


ALL CONCRETE 


JOINTS SEALED 
SHEETING SHALL FIT (AF103.4.2) 
CLOSELY AROUND ALL 
PENETRATIONS AND BE 

ALL SLAB PENETRATIONS 
SEALED (AF103.3) SEALED (AF103.4.1) 
CONCRETE AND MIN. 6-MIL 
MASONRY WALLS POLYETHYLENE 
DAMPPROOFED EXTENDING TO 
BELOW GRADE FOUNDATION WALLS, 
(AF103.4.6) JOINTS LAPPED 


MIN. 12 IN. (AF103.3) 


MIN. 4 IN. GRAVEL OR 


OPTIONAL 


OTHER APPROVED GAS- 

PERFORATED 3 IN. MIN. PLUMBING 
PERMEABLE LAYER DRAIN LOOP TEE OR SEALED SUMP 
(AF103.2) (AF103.6.1) (AF103.6.1) 


For SI: 1 inch = 25.4 mm. 


FIGURE AF103(1) 
RADON-RESISTANT CONSTRUCTION DETAILS FOR BASEMENT FOUNDATIONS 
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TERMINATION MIN. 12 IN. те 
ABOVE ROOF AND MIN. 10 ЕТ. uc 
FROM OPERABLE OPENINGS 

AND AIR INTAKES (AF103.5.1.3) 


ELECTRICAL BOX 
FOR FUTURE FAN 
INSTALLATION 
(AF103.12) 


ЗІМ. OR 4 IN. DIA. 
SOLID PIPE VENT 
STACK (AF103.5.1.3) 


EXPOSED PIPE 
SHALL BE MARKED 


L = "RADON REDUCTION SYSTEM" 
(AF103.9) 


PENETRATIONS IN FLOORS LIVING AREA 


ABOVE CRAWL SPACES SHEETING PENETRATIONS 
SHALL BE SEALED SHALL FIT CLOSELY 
(AF103.4.9) 


AROUND PIPES (AF103.3) 


CRAWL SPACE DUCTWORK SEAMS 
VENTILATION. NO AND JOINTS SEALED 
OPERABLE LOUVERS (АҒ103.4.8) 
(АҒ103.5.1.1) 

GRADE LEVEL 


MIN. 6-MIL POLYETHYLENE 
EXTENDING TO 
FOUNDATION WALLS, 


5555555 
У. PAVA 


MIN. 4 IN. GRAVEL OR 


OPIER ASPAOVED GAS: OPTIONAL 3IN.OR 4 N. — ACT MIN. 12 IN. 
PERMEABLE LAYER PERFORATED PLUMBING TEE 51. 
(AF103.2) DRAIN PIPE (АҒ103.5.1.3) 


For SI: 1 inch - 25.4 mm. 


FIGURE AF103(2) 
RADON-RESISTANT CONSTRUCTION FOR CRAWL SPACE FOUNDATIONS 
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TERMINATION MIN. 


12 IN. ABOVE ROOF AND 
MIN. 10 FT. FROM OPERABLE 
OPENINGS AND AIR INTAKES 
(AF103.5.1.3 & AF103.6.1) 


ЗІМ. MIN. DIA. SOLID 
PIPE VENT STACK 
(AF103.5.1.3 & AF103.6.1) 


GRADE LEVEL 


SHEETING SHALL FIT 
CLOSELY AROUND ALL 
PENETRATIONS AND BE 
SEALED (AF103.3) 


CONCRETE AND MASONRY 
WALLS DAMPPROOFED 
BELOW-GRADE (АҒ103.4.6) 


ALL SLAB PENETRATIONS 
SEALED (AF103.4.1) 


MIN. 6-MIL POLYETHYLENE 
EXTENDING TO 
FOUNDATION WALLS, 
JOINTS LAPPED MIN. 12 IN. 
(AF103.3) 


MIN. 4 IN. GRAVEL OR 
OTHER APPROVED GAS- 
PERMEABLE LAYER 
(AF103.2) 


For SI: 1 inch = 25.4 mm. 
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LIVING AREA 


ELECTRICAL BOX 

FOR FUTURE FAN | 
INSTALLATION | 
(AF103.12) 


EXPOSED PIPE 

SHALL BE MARKED 

"RADON REDUCTION SYSTEM" 
(AF103.9) 


OPTIONAL VENT 
CONNECTION 
(AF103.6.2) 


DUCTWORK SEAMS AND 
JOINTS SEALED (AF103.4.8) 


CRAWL SPACE VENTILATION. 
NO OPERABLE LOUVERS 


(AF103.5.1.1) 


(AF103.6.1) 


FIGURE AF103(3) 
RADON-RESISTANT CONSTRUCTION COMBINATION BASEMENT/CRAWL SPACE FOUNDATIONS 


ЗІМ. MIN. PLUMBING TEE 
OR SEALED SUMP 


OPTIONAL PERFORATED 
DRAIN LOOP (AF103.6.1) 


MIN. 6-MIL POLYETHYLENE 
EXTENDING TO FOUNDATION 
WALLS, JOINTS LAPPED MIN. 
12 IN. (АҒ103.3) 


MIN. 4 IN. GRAVEL OR OTHER 
APPROVED GAS-PERMEABLE 
LAYER (AF103.2) К š 


OPTIONAL PERFORATED DRAIN 
LOOP (AF103.5.1.3) 


3 IN. OR 4 IN. PLUMBING 
TEE OR SEALED SUMP 
(AF103.5.1.3) 


ACCESS DOORS SHALL BE 
CLOSED AND GASKETED 
(AF103.4.10) 
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APPENDIX G 
PIPING STANDARDS FOR VARIOUS APPLICATIONS 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX H 
PATIO COVERS 


SECTION AH101 
GENERAL 


АН101.1 Scope. Patio covers more than 200 square feet 
(11.15 m?) in floor area shall conform to the requirements of 
Sections AH101 through AH106. 


АН101.2 Permitted uses. Patio covers detached from or 
attached to dwelling units shall be used only for recreational, 
outdoor living purposes, and not as carports, garages, storage 
rooms or habitable rooms. 


SECTION AH102 
DEFINITION 


АН102.1 General. The following word and term shall, for 
the purposes of this appendix, have the meaning shown 
herein. 


PATIO COVER. A one-story structure, not exceeding 12 feet 
(3657 mm) in mean roof height, with open or glazed walls 
that is used for recreational, outdoor living purposes associ- 
ated with a dwelling unit. 


SECTION AH103 
EXTERIOR WALLS AND OPENINGS 


AH 103.1 Enclosure walls. Enclosure walls shall be permit- 
ted to be of any configuration, provided that the open or 
glazed area of the longer wall and one additional wall is not 
less than 65 percent of the area below 6 feet, 8 inches (2032 
mm) of each wall, measured from the floor. Openings shall 
be enclosed with any of the following: 


1. Insect screening. 


2. Approved translucent or transparent plastic not more 
than 0.125 inch (3.2 mm) in thickness. 


3. Glass conforming to the provisions of Section R308. 


4. Any combination of the foregoing. 


AH103.2 Light, ventilation and emergency egress. Exte- 
rior openings required for light and ventilation into a patio 
structure conforming to Section АН101 shall be unenclosed 
where such openings serve as emergency egress or rescue 
openings from sleeping rooms. Where such exterior openings 
serve as an exit from the dwelling unit, the patio structure, 
unless unenclosed, shall be provided with exits conforming to 
the provisions of Section R311 of this code. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


SECTION AH104 
HEIGHT 


AH104.1 Height. Patio covers are limited to one-story struc- 
tures not exceeding 12 feet (3657 mm) in height. 


SECTION AH105 
STRUCTURAL PROVISIONS 


AH105.1 Design loads. Patio covers shall be designed and 
constructed to sustain, within the stress limits of this code, all 
dead loads plus a vertical live load of not less than 10 pounds 
per square foot (0.48 kN/m?), except that snow loads shall be 
used where such snow loads exceed this minimum. Such cov- 
ers shall be designed to resist the minimum wind loads set 
forth in Section R301 2.1. 


AH105.2 Footings. In areas with a frostline depth of zero as 
specified in Table R301.2(1), for patio covers supported on a 
slab-on-grade without footings, the slab shall conform to the 
provisions of Section R506, shall be not less than 3.5 inches 
(89 mm) thick and the columns shall not support live and 
dead loads in excess of 750 pounds (3.34 kN) per column. 
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о APPENDIX I 


PRIVATE SEWAGE DISPOSAL 


This appendix is not adopted as part of this code and is preempted by the 
provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX J 
EXISTING BUILDINGS AND STRUCTURES 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX K 
SOUND TRANSMISSION 


SECTION AK101 
GENERAL 


AK101.1 General. Wall and floor-ceiling assemblies sepa- 
rating dwelling units, including those separating adjacent 
townhouse units, shall provide airborne sound insulation for 
walls, and both airborne and impact sound insulation for 
floor-ceiling assemblies. 


SECTION AK102 
AIRBORNE SOUND 


AK102.1 General. Airborne sound insulation for wall and 
floor-ceiling assemblies shall meet a sound transmission class 
(STC) rating of 45 when tested in accordance with ASTM 
E90. 


SECTION AK103 
STRUCTURAL-BORNE SOUND 


AK103.1 General. Floor/ceiling assemblies between dwell- 
ing units, or between a dwelling unit and a public or service 
area within a structure, shall have an impact insulation class 
(ПС) rating of not less than 45 when tested in accordance 
with ASTM E492. 


SECTION AK104 
REFERENCED STANDARDS 


ASTM Е90—09 Test Method for Laboratory АК102.1 
Measurement of Airborne 
Sound Transmission Loss of 
Building Partitions and Elements 


ASTM E492—09 Specification for Laboratory АК103.1 
Measurement of Impact Sound 
Transmission through Floor-ceiling 
Assemblies Using the Tapping 
Machine 
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APPENDIX L 
PERMIT FEES 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX M 
HOME DAY CARE—R-3 OCCUPANCY 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX N 
VENTING METHODS 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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APPENDIX O 
AUTOMATIC VEHICULAR GATES 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


643 


2021 OREGON RESIDENTIAL SPECIALTY CODE 
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АРРЕМОІХ Р 
SIZING OF WATER PIPING SYSTEM 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 
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Ы APPENDIX Q 
TINY HOUSES 


For detached one-family dwellings not more than 400 square feet in size, Oregon Revised Statute (ORS) Chapter 455 
requires application of the Small Home Specialty Code. See ORS 455 and Enrolled House Bill 2423 from Oregon's Legislative 


Assembly 2019 Regular Session. 
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APPENDIX R 
LIGHT STRAW-CLAY CONSTRUCTION 


SECTION AR101 
GENERAL 


AR101.1 Scope. This appendix shall govern the use of light 
straw-clay as a nonbearing building material and wall infill 
system in Seismic Design Categories A and B. Use of light 
straw-clay in Seismic Design Categories C, D,, D, and D, 
shall require an approved engineered design by a registered 
design professional in accordance with Section R301.1.3. 


SECTION AR102 
DEFINITIONS 
AR102.1 General. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 


CLAY. Inorganic soil with particle sizes of less than 0.00008 
inch (0.002 mm) having the characteristics of high to very 
high dry strength and medium to high plasticity. 

CLAY SLIP. A suspension of clay subsoil in water. 


CLAY SUBSOIL. Subsoil sourced directly from the earth or 
refined, containing clay and free from organic matter. 


INFILL. Light straw-clay that is placed between the struc- 
tural and nonstructural members of a building. 


LIGHT STRAW-CLAY. A mixture of straw and clay slip 
compacted and dried to form insulation and plaster substrate 
between or around structural and nonstructural members in a 
wall. 


NONBEARING. Not bearing the weight of the building other 
than the weight of the light straw-clay itself and its finish. 


STRAW. The dry stems of cereal grains after the seed heads 
have been removed. 


VOID. Any space in a light straw-clay wall wider than "/, 
inch (6 mm), greater than 2 inches (51 mm) in horizontal 
length and greater than 2 inches (51 mm) in depth. 


SECTION AR103 
NONBEARING LIGHT STRAW-CLAY 
CONSTRUCTION 
AR103.1 General. Light straw-clay shall be limited to infill 
between or around structural and nonstructural wall framing 
members. 
AR103.2 Structure. The structure of buildings using light 
straw-clay shall be in accordance with this code or shall be in 
accordance with an approved design by a registered design 
professional. 
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AR103.2.1 Number of stories. Use of light straw-clay 
infill shall be limited to buildings that are not more than 
one story above grade plane. 


Exception: Buildings using light straw-clay infill that 
are greater than one story above grade plane shall be in 
accordance with an approved design by a registered 
design professional. 


AR103.2.2 Bracing. Bracing for buildings with light 
straw-clay infill shall be in accordance with Section 
R602.10. Walls with light straw-clay infill shall use 
Method LIB and shall not be sheathed with solid sheath- 
ing. Walls without light straw-clay infill shall comply with 
any bracing method prescribed by this code. 


AR103.2.3 Requirements and properties of light straw- 
clay mixtures. The requirements and properties of light 
straw-clay mixtures shall be in accordance with Table 
AR103.2.3. 


AR103.2.4 Stabilization of light straw-clay. Light straw- 
clay shall be stabilized as follows, or shall be in accor- 
dance with an approved design by a registered design pro- 
fessional: 


1. Vertical stabilization shall be of structural or non- 
structural wood framing in accordance with Figure 
AR103.2.4(1), ARI03.2.4(2) or ARI03.2.4(3). 
Framing members that are both load-bearing and 
stabilization members shall meet the requirements 
of Section R602 and this section. Nonstructural sta- 
bilization members shall be not more than 32 inches 
(813 mm) on center. 


2. Horizontal stabilization shall be installed at not more 
than 24 inches (610 mm) on center and in accordance 
with Figure ARI03.2.4(1), ARI03.24(2) ог 
AR103.2.4(3). Horizontal stabilization shall be of any 
of the following with the stated minimum dimen- 
sions: */,-inch (19.1 mm) bamboo, '/,-inch (12.7 mm) 
fiberglass rod, 1-inch (25 mm) wood dowel or nomi- 
nal 1-іпсһ by 2-inch (25 mm by 51 mm) wood. 


AR103.3 Materials. The materials used in light straw-clay 
construction shall be in accordance with Sections AR103.3.1 
through AR103.3.3. 


AR103.3.1 Straw requirements. Straw shall be stems of 
wheat, rye, oats, rice or barley, and shall be free of visible 
decay, insects and green plant material. 


AR103.3.2 Clay subsoil requirements. Suitability of clay 
subsoil shall be determined in accordance with Table 
AR103.2.3. 
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AR103.3.3 Light straw-clay mixture. A light straw-clay 
mixture shall consist of loose straw mixed and coated with 
clay slip such that there is not more than 5 percent uncoated 
straw, and shall be in accordance with Table AR103.2.3. 


AR103.4 Wall construction. Light straw-clay wall construc- 
tion shall be in accordance with the requirements of Sections 
AR103.4.1 through AR103.4.7. 


AR103.4.1 Light straw-clay maximum thickness. The 
maximum thickness of light straw-clay shall be in accor- 
dance with Table AR103.2.3. 


AR103.4.2 Distance above grade. Light straw-clay and 
its exterior finish shall be not less than 8 inches (203 mm) 
above exterior finished grade. 


AR103.4.3 Moisture barrier. An approved moisture bar- 
rier shall separate the bottom of light straw-clay walls 
from any masonry or concrete foundation or slab that 
directly supports the walls. Penetrations and joints in the 
barrier shall be sealed with an approved sealant. 


TABLE AR103.2.3 
REQUIREMENTS AND PROPERTIES OF LIGHT STRAW-CLAY MIXTURES* 


Density Water Min.% clay кп Subsoil testing Max. wall R-value 
(pcf) (gal/cf)* in subsoil у: те оде 4 thickness, inches | (hr/F°/cf/BTU/inch) 
о АЕТ 


ratio 

DE. Q4; I СЕН сора оа RR. GE 
БІЗ М. ЖИЙ ӨЙҮ pump ыста” 
т ТИ РР MEME EUM 
gei apenas | СВ 
ПЕ DO. | вина [SERT] T TRO а 
TOE DAE uz EM CERE тазе СЗ А MG и ME RN 
LESE аз | учење | ЧА СОРИ АН БИ мы 
рони Uwe] атака | w [By а 
@Douglas Piltingsrud and StrawClay.org. Used by permission. 
a. Interpolation permitted. Extrapolation not permitted. 
b. Water mixed with subsoil equals clay slip. 
c. Subsoil Testing Methods: 
A. Lab test for percent of clay, silt and sand via hydrometer method. 


B. Ribbon Test or the Figure 3 Ball Test in the Appendix of ASTM E2392/E2392M. 
d. Trace amounts of organic materials are acceptable. 


>|> 


> 


> 


DOUBLE TOP PLATE 
VERTICAL SOLID BLOCKING DOUBLE TOP PLATE 
SOLD РЕКЕ FLAT SOLID BLOCKING 


LADDER (LARSEN) TRUSSES MADE 
WITH 2x4s AND GUSSETS PER 


SECTION AR103.2.4, ITEM 1 


GUSSETS: в” x 3" PLYWOOD OR 1x4 
FASTENERS: 4-44 NAILS OR 4- 1%” 
STAPLES 


WOOD OR METAL STRAP BRACING 
(LIB) PER TABLE 602.10.4 WHERE 
APPLICABLE PER SECTION R602.10 


LIGHT STRAW-CLAY INFILL 


HORIZONTAL STABILIZATION OF 
LIGHT STRAW-CLAY PER 
SECTION AR103.4, ITEM 2 


ANCHORAGE PER SECTION R403.1.6 


2X SILL PLATE 


CONCRETE OR MASONRY 
FOUNDATION PER SECTION R401 


FRAMING FASTENERS 
PER TABLE R602.3(1) 


FIGURE AR103.2.4(1) 
LIGHT STRAW-CLAY WALL WITH LARSEN TRUSSES 


650 


WOOD METAL STRAP BRACING (LIB) 
PER TABLE R602.10.4 WHERE 
APPLICABLE PER SECTION R602.10 


2X STUDS PER 
SECTION AR103.2.4, ITEM 1 


FACE BETWEEN HORIZONTAL 
STABILIZATION 


HORIZONTAL STABILIZATION OF 
LIGHT STRAW-CLAY PER 
SECTION AR103.2.4, ITEM 2 


LIGHT STRAY-CLAY INFILL 
ANCHORAGE PER SECTION R403.1.6 


2X SILL PLATE 


CONCRETE OR MASONRY 
FOUNDATION PER SECTION R401 


FRAMING FASTENERS PER 
TABLE R602.3(1) 


FIGURE AR103.2.4(2) 


LIGHT STRAW-CLAY WALL SINGLE STUD WIDTH 
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1x1 CLEAT CENTERED ON EACH STUD 


DOUBLE TOP PLATES 


2X LET-IN PLATE 


WOOD METAL BRACING (LIB) PER TABLE 
R602.10.4 WHERE APPLICABLE PER 
SECTION R602.10 


2x6 MINIMUM STUDS PER 
SECTION AR103.2.4, ITEM 1 


LIGHT STRAW-CLAY INFILL 


HORIZONTAL STABILIZATION PER 
SECTION AR103.2.4, ITEM 2 


2X BOTTOM PLATE 
2X SILL PLATE 


ANCHORAGE PER SECTION R403.1.6 


CONCRETE OR MASONRY FOUNDATION PER 
SECTION R401 


FRAMING FASTENERS PER 
TABLE R602.3(1) 


FIGURE AR103.2.4(3) 
LIGHT STRAW-CLAY WALL WITH BLIND STUDS 


AR103.4.4 Contact with wood members. Light straw- 
clay shall be permitted to be in contact with untreated 
wood members. 


AR103.4.5 Contact with nonwood structural members. 
Nonwood structural members in contact with light straw- 
clay shall be resistant to corrosion or shall be coated to 
prevent corrosion with an approved coating. 


AR103.4.6 Installation. Light straw-clay shall be 
installed in accordance with the following: 


1. Formwork shall be sufficiently strong to resist bowing 
where the light straw-clay is compacted into the forms. 


2. Light straw-clay shall be uniformly placed into forms 
and evenly tamped to achieve stable walls free of 
voids. Light straw-clay shall be placed in lifts of not 
more than 6 inches (152 mm) and shall be thoroughly 
tamped before additional material is added. 


3. Temporary formwork shall be removed from walls 
within 24 hours after tamping, and walls shall 
remain exposed until moisture content is in accor- 
dance with Section AR103.5.1. Visible voids shall 
be filled with light straw-clay or other insulative 
material prior to plastering. 


AR103.4.7 Openings in walls. Openings in walls shall be 
in accordance with the following: 


1. Rough framing for doors and windows shall be fas- 
tened to structural members in accordance with this 
code. Windows and doors shall be flashed in accor- 
dance with this code. 


2. An approved moisture barrier shall be installed at 
window sills in light straw-clay walls prior to instal- 
lation of windows. 
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AR103.5 Wall finishes. The interior and exterior surfaces of 
light straw-clay walls shall be protected with a finish in 
accordance with Sections AR103.5.1 through AR103.5.5. 


AR103.5.1 Dimensional stability of light straw-clay 
prior to application of plaster finish. Light straw-clay 
infill having a density of 30 pounds per cubic foot (480.6 
kg/m?) or greater shall be dry to a moisture content of not 
more than 20 percent at a depth of 4 inches (102 mm), as 
measured from each side of the wall. Light straw-clay 
infill having a density of less than 30 pounds per cubic 
foot (480.6 kg/m?) shall be sufficiently dry such that the 
overall shrinkage of the light straw-clay is dimensionally 
stable. 


AR103.5.2 Plaster finish. Exterior plaster shall be clay 
plasters or lime plasters. Interior plasters shall be clay 
plasters, lime plasters or gypsum plasters. Plasters shall be 
permitted to be applied directly to the surface of the light 
straw-clay walls without reinforcement, except that the 
juncture of dissimilar substrates shall be in accordance 
with Section AR103.5.4. Plasters shall have a thickness of 
not less than '/, inch (12.7 mm) and not more than 1 inch 
(25 mm) and shall be installed in not less than two coats. 
Rain-exposed clay plasters shall be finished with a lime- 
based or silicate-mineral coating. 


АВ103.5.3 Separation of wood and plaster. Where 
wood framing occurs in light straw-clay walls, such wood 
surfaces shall be separated from exterior plaster with 
No.15 asphalt felt, Grade D paper or other approved mate- 
rial except where the wood is preservative treated or natu- 
rally durable. 


Exception: Exterior clay plasters shall not be required 
to be separated from wood. 


АВ103.5.4 Bridging across dissimilar substrates. 
Bridging shall be installed across dissimilar substrates 
prior to the application of plaster. Acceptable bridging 
materials include: expanded metal lath, woven wire mesh, 
welded wire mesh, fiberglass mesh, reed matting or bur- 
lap. Bridging shall extend not less than 4 inches (102 mm), 
on both sides of the juncture. 


AR103.5.5 Exterior cladding. Exterior cladding shall be 
spaced not less than "/, inch (12.7 mm) from the light 
straw-clay such that a ventilation space is created to allow 
for moisture diffusion. Furring strips that create this venti- 
lation space shall be securely fastened to the stabilization 
members or framing. The cladding shall be fastened to the 
wood furring strips in accordance with the manufacturer's 
instructions. Insect screening shall be provided at the top 
and bottom of the ventilation space. 


SECTION AR104 
THERMAL PERFORMANCE 
AR104.1 Thermal characteristics. Walls with light straw- 
clay infill of densities of greater than or equal to 20 pounds 
per cubic foot (480.6 kg/m?) shall be classified as mass walls. 
АВ104.2 Thermal resistance. Light straw-clay shall be 


deemed to have a thermal resistance as specified in Table 
AR103.2.3. 
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SECTION AR105 
REFERENCED STANDARDS 
ASTM E2392/ Standard Guide for Design AR 103.3.2 
E2392M—10 of Earthen Wall Building 
Systems 
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APPENDIX S 
STRAWBALE CONSTRUCTION 


SECTION AS101 
GENERAL 


AS101.1 Scope. This appendix provides prescriptive and per- 
formance-based requirements for the use of baled straw as a 
building material. Other methods of strawbale construction 
shall be subject to approval in accordance with Section R104.11 
of this code. Buildings using strawbale walls shall comply with 
this code except as otherwise stated in this appendix. 


AS101.2 Strawbale wall systems. Strawbale wall systems 
include those shown in Figure AS101.2 and approved varia- 
tions. 


SECTION AS102 
DEFINITIONS 


А$102.1 Definitions. The following words and terms shall, 
for the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 


BALE. Equivalent to straw bale. 


CLAY. Inorganic soil with particle sizes less than 0.00008 
inch (0.002 mm) having the characteristics of high to very 
high dry strength and medium to high plasticity. 


CLAY SLIP. A suspension of c/ay subsoil in water. 


CLAY SUBSOIL. Subsoil sourced directly from the earth or 
refined, containing c/ay and free of organic matter. 


FINISH. Completed compilation of materials on the interior 
or exterior faces of stacked bales. 


FLAKE. An intact section of compressed straw removed 
from an untied bale. 


LAID FLAT. The orientation of a bale with its largest faces 
horizontal, its longest dimension parallel with the wall plane, 
its ties concealed in the unfinished wall and its straw lengths 
oriented predominantly across the thickness of the wall. See 
Figure AS102.1. 


LOAD-BEARING WALL. A strawbale wall that supports 
more than 100 pounds per linear foot (1459 N/m) of vertical 
load in addition its own weight. 


MESH. An openwork fabric of linked strands of metal, plas- 
tic, or natural or synthetic fiber. 


NONSTRUCTURAL WALL. Walls other than /oad-bear- 
ing walls or shear walls. 


ON-EDGE. The orientation of a bale with its largest faces ver- 
tical, its longest dimension parallel with the wall plane, its ties 
on the face of the wall and its straw lengths oriented predomi- 
nantly vertically. See Figure AS102.1. 


ON-END. The orientation of a bale with its longest dimen- 
sion vertical. For use in nonstructural strawbale walls only. 
See Figure AS102.1. 
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PIN. A vertical metal rod, wood dowel or bamboo, driven 
into the center of stacked bales, or placed on opposite sur- 
faces of stacked bales and through-tied. 

PLASTER. Gypsum plaster, cement plaster, c/ay plaster, soil- 
cement plaster, lime plaster or cement-lime plaster as described 
in Section AS104. 

PRECOMPRESSION. Vertical compression of stacked 
bales before the application of finish. 


REINFORCED PLASTER. A pilaster containing mesh 
reinforcement. 

RUNNING BOND. The placement of straw bales such that 
the head joints in successive courses are offset not less than 
one-quarter the bale length. 

SHEAR WALL. A strawbale wall designed and constructed 
to resist lateral seismic and wind forces parallel to the plane 
of the wall in accordance with Section AS106.13. 

SKIN. The compilation of plaster and reinforcing, if any, 
applied to the surface of stacked bales. 

STRUCTURAL WALL. A wall that meets the definition for 
a load-bearing wall or shear wall. 

STACK BOND. The placement of straw bales such that 
head joints in successive courses are vertically aligned. 
STRAW. The dry stems of cereal grains after the seed heads 
have been removed. 

STRAW BALE. A rectangular compressed block of straw, 
bound by fies. 

STRAWBALE. The adjective form of straw bale. 
STRAW-CLAY. Loose straw mixed and coated with c/ay slip. 
TIE. A synthetic fiber, natural fiber or metal wire used to 
confine a straw bale. 

TRUTH WINDOW. An area of a strawbale wall left without 
its finish, to allow view ofthe straw otherwise concealed by its 
finish. 


SECTION AS103 
BALES 


AS103.1 Shape. Bales shall be rectangular in shape. 


AS103.2 Size. Bales shall have a height and thickness of not 
less than 12 inches (305 mm), except as otherwise permitted or 
required in this appendix. Bales used within a continuous wall 
shall be of consistent height and thickness to ensure even distri- 
bution of loads within the wall system. See Figure AS103.2 for 
approximate dimensions of common straw bales. 


AS103.3 Ties. Bales shall be confined by synthetic fiber, nat- 
ural fiber or metal fies sufficient to maintain required bale 
density. 7ies shall be not less than 3 inches (76 mm) and not 
more than 6 inches (152 mm) from the two faces without fies 
and shall be spaced not more than 12 inches (305 mm) apart. 
Bales with broken fies shall be retied with sufficient tension 
to maintain required bale density. 
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ROOF 
STRUCTURE 


ROUGH WINDOW 
OPENING 


WINDOW BUCK 


FOUNDATION — — ШИН 


A. LOAD-BEARING B. POST-AND-BEAM WITH 
STRAW BALE INFILL 


NOTE: SEE FIGURES А5105.1(1) THROUGH А5105.1(4) FOR ( | 
DETAILED VIEWS AND SECTION REFERENCES. OTHER 
STRAWBALE WALL SYSTEMS OR VARIATIONS ARE 
PERMITTED AS APPROVED. 


FIGURE AS101.1 
TYPICAL STRAWBALE WALL SYSTEMS 


LAID FLAT ON-EDGE ON-END 
(FOR USE IN NONSTRUCTURAL 
STRAWBALE WALLS ONLY.) 


NOTE: ILLUSTRATIONS ALSO SHOW THE PREDOMINANT DIRECTION 
OF THE LENGTHS OF STRAW IN ATYPICAL STRAW BALE. 
HOWEVER, SOME RANDOMNESS OF DIRECTION IS NORMAL. 


For SI: 1 inch - 25.4 mm. 


FIGURE AS102.1 
BALE ORIENTATIONS 


654 2021 OREGON RESIDENTIAL SPECIALTY CODE 


AS103.4 Moisture content. The moisture content of bales at 
the time of application of the first coat of p/aster or the instal- 
lation of another finish shall not exceed 20 percent of the 
weight of the bale. The moisture content of bales shall be 
determined with a moisture meter designed for use with baled 
straw or hay, equipped with a probe of sufficient length to 
reach the center of the bale. Not less than 5 percent and not 
fewer than 10 bales shall be randomly selected and tested. 


AS103.5 Density. Bales shall have a dry density of not less 
than 6.5 pounds per cubic foot (104 kg/cubic meter). The dry 
density shall be calculated by subtracting the weight of the 
moisture in pounds (kg) from the actual bale weight and 
dividing by the volume of the bale in cubic feet (cubic 
meters). Not less than 2 percent and not fewer than five bales 
shall be randomly selected and tested on site. 


AS103.6 Partial bales. Partial bales made after original fab- 
rication shall be retied with ties complying with Section 
А$103.3. 


AS103.7 Types of straw. Bales shall be composed of straw 
from wheat, rice, rye, barley or oat. 


AS103.8 Other baled material. The dry stems of other cereal 
grains shall be acceptable where approved by the building offi- 
cial. 


SECTION AS104 
FINISHES 


AS104.1 General. Finishes applied to strawbale walls shall 
be any type permitted by this code, and shall comply with this 
section and with Chapters 3 and 7 unless stated otherwise in 
this section. 


AS104.2 Purpose, and where required. Strawbale walls 
shall be finished so as to provide mechanical protection, fire 
resistance and protection from weather and to restrict the pas- 
sage of air through the bales, in accordance with this appen- 
dix and this code. Vertical strawbale wall surfaces shall 
receive a coat of plaster not less than ?/, inch (10 mm) thick, 
or greater where required elsewhere in this appendix, or shall 
fit tightly against a solid wall panel or dense-packed cellulose 
insulation with a density of not less than 3.5 pounds per cubic 
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foot (56 kg/m?) blown into an adjacent framed wall. The tops 
of strawbale walls shall receive a coat of plaster not less than 
3/, inch (10 mm) thick where straw would otherwise be 
exposed. 


Exception: Truth windows shall be permitted where a fire- 
resistance rating is not required. Weather-exposed truth 
windows shall be fitted with a weather-tight cover. Interior 
truth windows in Climate Zones 5, 6, 7, 8 and Marine 4 
shall be fitted with an air-tight cover. 


AS104.3 Vapor retarders. Class I and II vapor retarders 
shall not be used on a strawbale wall, nor shall any other 
material be used that has a vapor permeance rating of less 
than 3 perms, except as permitted or required elsewhere in 
this appendix. 


AS104.4 Plaster. Plaster applied to bales shall be any type 
described in this section, and as required or limited in this 
appendix. P/aster thickness shall not exceed 2 inches (51 mm). 


AS104.4.1 Plaster and membranes. Plaster shall be 
applied directly to strawbale walls to facilitate transpira- 
tion of moisture from the bales, and to secure a mechani- 
cal bond between the skin and the bales, except where a 
membrane is allowed or required elsewhere in this appen- 
dix. 

AS104.4.2 Lath and mesh for plaster. The surface of the 
straw bales functions as lath, and other lath or mesh shall 
not be required, except as required for out-of-plane resis- 
tance by Table AS105.4 or for structural walls by Tables 
AS106.12 and AS106.13(1). 


AS104.4.3 Clay plaster. Clay plaster shall comply with 
Sections AS104.4.3.1 through AS104.4.3.6. 


А5104.4.3.1 General. C/ay plaster shall be any plaster 
having a clay or c/ay subsoil binder. Such plaster shall 
contain sufficient clay to fully bind the sand or other 
inert granular material, and shall be permitted to con- 
tain reinforcing fibers. Acceptable reinforcing fibers 
include chopped straw, sisal and animal hair. 


AS104.4.3.2 Clay subsoil requirements. The suitabil- 
ity of clay subsoil shall be determined in accordance 
with the Figure 2 Ribbon Test or the Figure 3 Ball Test 
in the appendix of ASTM E2392/E2392M. 


TWO-STRING BALE 


THREE-STRING BALE 


FIGURE AS103.2 
APPROXIMATE DIMENSIONS OF COMMON STRAW BALES 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


655 


APPENDIX S 


AS104.4.3.3 Thickness and coats. Clay plaster shall 
be not less than 1 inch (25 mm) thick, except where 
required to be thicker for structural walls as described 
elsewhere in this appendix, and shall be applied in not 
less than two coats. 


А5104.4.3.4 Rain-exposed. C/ay plaster, where exposed 
to rain, shall be finished with lime wash, lime plaster, lin- 
seed oil or other approved erosion-resistant finish. 


AS104.4.3.5 Prohibited finish coat. Plaster contain- 
ing Portland cement shall not be permitted as a finish 
coat over clay plasters. 


А5104.4.3.6 Plaster additives. Additives shall be per- 
mitted to increase p/aster workability, durability, 
strength or water resistance. 


А8104.4.4 Soil-cement plaster. Soil-cement plaster shall 
comply with Sections AS104.4.4.1 through AS104.4.4.3. 


А5104.4.4.1 General. Soil-cement p/aster shall be 
composed of c/ay subsoil, sand and not less than 10 
percent and not more than 20 percent Portland cement 
by volume, and shall be permitted to contain reinforc- 
ing fibers. 


А5104.4.4.2 Lath and mesh. Soil-cement p/aster shall 
use any corrosion-resistant lath or mesh permitted by 
this code, or as required in Section AS106 where used 
on structural walls. 


А5104.4.4.3 Thickness. Soil-cement p/aster shall be 
not less than 1 inch (25 mm) thick. 


AS104.4.5 Gypsum plaster. Gypsum plaster shall com- 
ply with Section R702.2.1. Gypsum plaster shall be lim- 
ited to use on interior surfaces of nonstructural walls, and 
as an interior finish coat over a structural plaster that com- 
plies with this appendix. 


AS104.4.6 Lime plaster. Lime plaster shall comply with 
Sections AS104.4.6.1 through AS104.4.6.3. 


AS104.4.6.1 General. Lime plaster is any plaster with 
a binder that is composed of calcium hydroxide 
(CaOH) including Type N or S hydrated lime, hydrau- 
lic lime, natural hydraulic lime or quicklime. Hydrated 
lime shall comply with ASTM C206. Hydraulic lime 
shall comply with ASTM C1707. Natural hydraulic 
lime shall comply with ASTM C141 and EN 459. 
Quicklime shall comply with ASTM CS. 


AS104.4.6.2 Thickness and coats. Lime plaster shall 
be not less than "/, inch (22 mm) thick, and shall be 
applied in not less than three coats. 


AS104.4.6.3 On structural walls. Lime plaster on 
strawbale structural walls in accordance with Table 
AS106.12 or Table AS106.13(1) shall use a binder of 
hydraulic or natural hydraulic lime. 


AS104.4.7 Cement-lime plaster. Cement-lime plaster 
shall be p/aster mixes CL, F or FL, as described in ASTM 
C926. 


AS104.4.8 Cement plaster. Cement p/aster shall conform 
to ASTM/C926 and shall comply with Sections R703.7.4 
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and R703.7.5, except that the amount of lime in plaster 
coats shall be not less than 1 part lime to 6 parts cement to 
allow a minimum acceptable vapor permeability. The 
combined thickness of plaster coats shall Бе not more than 
1'/, inches (38 mm) thick. 


SECTION AS105 
STRAWBALE WALLS—GENERAL 


А5105.1 General. Strawbale walls shall be designed and 
constructed in accordance with this section and with Figures 
А5105.1(1) through AS105.1(4) or an approved alternative 
design. Strawbale structural walls shall be in accordance 
with the additional requirements of Section AS106. 


AS105.2 Building limitations and requirements for use of 
strawbale nonstructural walls. Buildings using strawbale 
nonstructural walls shall be subject to the following limita- 
tions and requirements: 


1. Number of stories: not more than one, except that two 
stories shall be allowed with an approved engineered 
design. 


2. Building height: not more than 25 feet (7620 mm), 
except that greater heights shall be allowed with an 
approved engineered design. 


3. Wall height: in accordance with Table AS105.4. 


4. Braced wall panel lengths: in accordance with Section 
R602.10.3, with the additional requirements that Table 
R602.10.3(3) shall apply to all buildings in Seismic 
Design Category C, and the minimum total length of 
braced wall panels in Table R602.10.3(3) shall be 
increased by 60 percent for buildings in Seismic Design 
Categories C, D,, D, and D,. 

А8105.3 Sill plates. Sill plates shall be installed in accor- 
dance with Figure AS105.1(1) ог А5105.1(2). Sill plates shall 
support and be flush with each face of the straw bales above 
and shall be of naturally durable or preservative-treated wood 
where required by this code. Sill plates shall be not less than 
nominal 2 inches by 4 inches (51 mm by 102 mm) with 
anchoring complying with Section R403.1.6 and the addi- 
tional requirements of Tables AS105.4 and А5106.6(1), 
where applicable. 


AS105.3.1 Exterior sill plate flashing. Exterior sill plates 
shall receive flashing across the plate to slab or foundation 
joints. 
А5105.4 Out-of-plane resistance methods and unre- 
strained wall dimension limits. Strawbale walls shall 
employ a method of out-of-plane load resistance in accor- 
dance with Table AS105.4, and comply with its associated 
limits and requirements. 


AS105.4.1 Determination of out-of-plane loading. Out- 
of-plane loading for the use of Table AS105.4 shall be in 
terms of the basic design wind speed, V, and seismic 
design category as determined in accordance with Sections 
R301.2.1 and R301.2.2. 
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STRAW BALES PER SECTIONS PLASTER PER SECTION 

AS104.4 AND PER SECTION 
SONDA AS106.6 FOR STRUCTURAL 
SHOWN LAID FLAT. cipe: 


ON-EDGE IS PERMITTED 


MESH WHERE OCCURS, PER 
SECTIONS AS105.4 AND AS106.9.4 
AND TABLE AS106.13(1) 


TIES PER SECTION AS103.3 


SEPARATION MATERIAL 
PER SECTION AS105.6.5 


MESH STAPLES PER TABLE 

AS105.4, TABLE AS106.13(1) 

VAPOR RETARDER AND SECTION AS106.9.2, 

PER SECTION AS105.6.5 AS APPLICABLE 

SILL PLATES AND ANCHORS FLASHING PER SECTION 

PER SECTION AS105.3 AS105.3.1 

ANCHOR EMBEDMENT PLASTER SUPPORT FOR 

PER SECTION R403.1.6 STRUCTURAL WALLS PER 
SECTION AS106.10, WITH 

CONCRETE SLAB —74— —. MOISTURE BARRIER PER 

PER SECTION < SECTION А$105.6.9. NOTCH 


SHOWN BUT NOT REQUIRED. 


R506 СРЕ 
#3 BARS X 4' LONG AT 2 О.С. 


SECTION 2 
AS105.6.7 © 


SEPARATION PER SECTION 


BELOW STRUCTURAL WALLS AS105.6.6 

2 

5 
ANCHOR COVER PER о DEPTH PER 
SECTION R403.1.3.5.3 SECTION R403.1.4 
FOOTING SHALL BE WIDTH OF 
BALES OR WITH THICKENED 
SLAB AND COVER OF ANCHORS 
AS SHOWN PER TABLE R403.1(2) 

NOTE: NONPLASTER FINISHES ARE 

FOUNDATION PER CHAPTER 4 ACCEPTABLE PER SECTION AS104.1 


For SI: 1 inch = 25.4 mm. 


FIGURE AS105.1(1) 
TYPICAL BASE OF PLASTERED STRAWBALE WALL ON CONCRETE SLAB AND FOOTING 
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STRAW BALES PER SECTIONS 
AS103 AND AS106.4 
SHOWN LAID FLAT. Е = 
PLASTER PER SECTION 
ON EDGE IS PERMITTED = Я AS104.4 AND PER SECTION 
: AS106.6 FOR STRUCTURAL 
TIES PER SECTION AS103.3 j J WALLS 
Herten рете L Ñ ; MESH WHERE OCCURS, PER 
n SECTIONS AS105.4, AS106.9.2 
eranc Ú 7 AND TABLE AS106.13(1) 
PER SECTION R503 
BUILDING PAPER OVER 
WOOD FRAMING PER 
BOTTOM PLATES AND | 
ANCHORS PER SECTION 4 A $ ЗЕСТЮМ А$105.6.8 
А$105.3 E 
=з JA MESH STAPLES PER TABLE 
FLOOR FRAMING PER DE ; 6 А5105.4, TABLE AS106.13(1), 
SECTION R502 FOR ps ѓа AND SECTION AS106.9.2, 
NONSTRUCTURAL WALLS, jo 6% AS APPLICABLE 
WITH ALLOWABLE SPAN | 
REDUCED BY WIDTH OF NP, y 2 š FLASHING PER SECTION 
a eae: ae pz 5 НА AS10531 
о ———= > m 
REQUIRES TRIPLE JOIST Z сай 492: 
жакса | 2 EUR wn ex 
2 SECTION А5106.10, WITH 
| | MOISTURE BARRIER PER 
WA SECTION AS105.6.9. NOTCH 
BLOCKING AND FLOOR ES. 2, SHOWN BUT NOT REQUIRED. 
FRAMING PER SECTION o 
AS106.10 FOR — Ж 
STRUCTURAL WALLS У PER SECTION SILL PLATE AND ANCHORS 
MEET PER SECTION AS105.3 
—M | 
FOUNDATION PER CHAPTER 4 
DEPTH PER 
v SECTION R403.1.4 
,MIN. WIDTH 
PER TABLE R403.1(2) 
NOTE: NON-PLASTER FINISHES ARE 
ACCEPTABLE PER SECTION AS104.1 
For SI: 1 inch = 25.4 mm. 
FIGURE AS105.1(2) 


TYPICAL BASE OF PLASTERED STRAWBALE WALL OVER RAISED FLOOR 
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BOUNDARY NAILING PER TABLE 
R602.3(1) 


2X BLOCKING FOR DIRECT BEARING 
ONTO PLASTER PER SECTION 
AS106.11 


HEADER AT WALL OPENINGS PER 
TABLE R602.7(1) AND SECTION AS106.12.3 


ROOF SYSTEM PER CHAPTER 8 


METAL CONNECTOR WITH MIN. 400 LB 
CAPACITY AT MAX. 2’ O.C. 


2X BLOCKING FOR DIRECT 
BEARING ONTO PLASTER PER 
SECTION AS106.11 


METAL CONNECTOR WITH MIN. 400 


16d NAILS @ 4" 


MESH STAPLES PER TABLE 
AS106.13(1) FOR BRACED WALL 


LB CAPACITY AT MAX. 2' O.C. FOR PANELS 
BRACED WALL PANELS 

MULTIPLE 2X WHERE REQUIRED 
MESH STAPLES PER TABLE AS106.13(1) FOR HEADERS PER TABLE R602.7(1) 
FOR BRACED WALL PANELS 


TYPICAL LUMBER AND PLYWOOD 
ROOF BEARING ASSEMBLY, PER SECTION 
А5106.12.3.1. FILLED WITH INSULATION 


PLASTER FOR LOAD-BEARING 
WALLS PER TABLE А5106.12 AND 
PER TABLE AS106.13(1) WHERE 
WALL IS ALSO USED AS A BRACED 
WALL PANEL 


MESH AS REQUIRED PER TABLE 
А5106.12 OR AS106.13(1) 


STRAW BALES PER SECTIONS AS103 
AND AS106.4 SHOWN LAID FLAT. 
ON-EDGE IS PERMITTED 


For SI: 1 inch = 25.4 mm, 1 pound = 2.2 kg. 


FIGURE AS105.1(3) 
TYPICAL TOP OF LOAD-BEARING STRAWBALE WALL 


Y 


BOUNDARY NAILING PER TABLE 
R602.3(1) 

ROOF SYSTEM PER 
CHAPTER 8 MESH STAPLES PER TABLE 
AS106.13(1) FOR BRACED WALL 
2X BLOCKING PER SECTION PANELS 

AS106.11 FOR BRACED WALL 


PANELS 


MESH STAPLES PER TABLE 
А5106.13(1) FOR BRACED 


2X BLOCKING PER SECTION 
AS106.11 FOR BRACED WALL 
PANELS 


WALL PANELS BEAM PER TABLE R602.7(1) AND 
PLASTER, PLYWOOD OR GYPSUM Se eee и es a 
BOARD PER SECTION AS104.2 . 


POSTS BEYOND, AT SPACING PER 
SPAN IN TABLE R602.7(1). 

POST = NJ + 1 WITH APPROVED 
CONNECTION TO BEAM 


STRAW BALES PER SECTIONS AS103 
AND AS106.4 SHOWN LAID FLAT. 
ON-EDGE IS PERMITTED 


PLASTER PER SECTION AS104.4 
OR PER TABLE AS106.13(1) WHERE 
WALL IS USED AS A BRACED WALL 
PANEL 


NOTE: 
POST AND BEAM ALTERNATIVE LOCATION: 
ON INTERIOR SIDE OF BALE WALL 


NOTE: 
NONPLASTER FINISHES ARE 
ACCEPTABLE PER SECTION AS104.1 


- For SI: 1 inch - 25.4 mm. 


MESH WHERE REQUIRED PER SECTION 
AS104.4 OR TABLE AS106.13(1) 


FIGURE AS105.1(4) 
TYPICAL TOP OF POST-AND-BEAM WALL WITH PLASTERED STRAWBALE INFILL 


2021 OREGON RESIDENTIAL SPECIALTY CODE 659 


APPENDIX S 


AS105.4.2 Pins. Pins used for out-of-plane resistance 24 inches (610 mm) and shall extend from top A 
shall comply with the following or shall be in accordance course to bottom course. The bottom course shall be 
with an approved engineered design. Pins shall be exter- connected to its support and the top course shall be 
nal, internal or a combination of the two. connected to the roof- or floor-bearing member 
1. Pins shall be '/,-inch-diameter (12.7 mm) steel, 7/,- above with pins or other approved means. Internal 


inch-diameter (19.1 mm) wood or '/,-inch-diameter pins shall be continuous or shall overlap through not 
(12.7 mm) Я Я less than опе bale course. 


AS105.5 Connection of light-framed walls to strawbale 
walls. Light-framed walls perpendicular to, or at an angle to a 
strawbale wall assembly, shall be fastened to the bottom and 
top wood members of the strawbale wall in accordance with 
requirements for wood or cold-formed steel /ight-framed 
walls in this code, or the abutting stud shall be connected to 
alternating strawbale courses with а '/,-inch diameter (12.7 
mm) steel, */,-inch-diameter (19.1 mm) wood or °*/,-inch- 


; т 3) diameter (15.9 mm) bamboo dowel, with not less than 8-inch 
3. Internal pins shall be installed vertically within the (203 mm) penetration. 


center third of the bales, at spacing of not more than 


2. External pins shall be installed vertically on both 
sides of the wall at a spacing of not more than 24 
inches (610 mm) on center. External pins shall have 
full lateral bearing on the sill plate and the top plate or 
roof-bearing element, and shall be tightly tied 
through the wall to an opposing pin with ties spaced 
not more than 32 inches (813 mm) apart and not more 
than 8 inches (203 mm) from each end of the pins. 


TABLE AS105.4 
| OUT-OF-PLANE RESISTANCE METHODS AND UNRESTRAINED WALL DIMENSION LIMITS 


FOR BASIC FOR SEISMIC UNRESTRAINED WALL DIMENSIONS, H* MESH STAPLE 


METHOD OF DESIGN WIND que queen on bale SPACING 
OUT-OF-PLANE LOAD RESISTANCE* SPEEDS слот, | Absolute limit ihicknens T* AT BOUNDARY 
(mph) in feet in feet (mm) RESTRAINTS 


d H = 8T% 
Reinforced“ clay plaster (H < 14075) < 6 inches 
Reinforced clay plaster < 140 10<Н < 12 чжи" < 4 inches’ 
УР = (H < 1407") = 
Reinforced? cement, cement-lime, lime H < 97195 ; 
or soil-cement plaster (Н < 157195) төлене 
ae < eT. 
| а нв 


S» 
РР 


> 


“> 
ЕЗІ 


wl om) о; 
490» 


“> 
с os 


v 


Reinforced? cement, cement-lime, lime 
or soil-cement plaster 


w| o} 


~ 


None required 


w| o 


s 


N/A 
N/A None required 
N/A 


None required 


ығ 


None required 


>; 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s. 
N/A = Not Applicable 
a. Finishes applied to both sides of stacked bales. Where different finishes are used on opposite sides of a wall, the more restrictive requirements shall apply. 
b. H — Stacked bale height in feet (mm) between sill plate and top plate or other approved horizontal restraint, or the horizontal distance in feet (mm) between 
approved vertical restraints. For load-bearing walls, Н refers to vertical height only. 
c. T — Bale thickness in feet (mm). 
d. Plaster reinforcement shall be any mesh allowed in Table AS106.16 for the matching plaster type, and with staple spacing in accordance with this table. Mesh 
shall be installed in accordance with Section AS106.9. ет 
е. Sill plate attachment shall be with */,-inch anchor bolts or approved equivalent at not more than 48 inches on center where staple spacing is required to be < 4 | 
inches. 
f. Bales shall be attached to the studs by an approved method. Horizontal framing and attachment at top and bottom of studs shall be in accordance with Section 
R602 or an approved alternative. Table R602.7(1) shall be used to determine the top framing member where load-bearing stud spacing exceeds 24 inches o.c. 
g. H is vertical height only. 


660 2021 OREGON RESIDENTIAL SPECIALTY CODE 


AS105.6 Moisture control. Strawbale walls shall be pro- 
tected from moisture intrusion and damage in accordance 
with Sections AS105.6.1 through AS105.6.9. 


AS105.6.1 Water-resistant barriers and vapor perme- 
ance ratings. Plastered bale walls shall be constructed 
without any membrane barrier between straw and plaster 
to facilitate transpiration of moisture from the bales, and 
to secure a structural bond between straw and plaster, 
except as permitted or required elsewhere in this appendix. 
Where a water-resistant barrier is placed behind an exte- 
rior finish, it shall have a vapor permeance rating of not 
less than 5 perms, except as permitted or required else- 
where in this appendix. 


AS105.6.2 Vapor retarders. Wall finishes shall have an 
equivalent vapor permeance rating of a Class III vapor 
retarder on the interior side of exterior strawbale walls in 
Climate Zones 5, 6, 7, 8 and Marine 4, as defined in Chap- 
ter 11. Bales in walls enclosing showers or steam rooms 
shall be protected on the interior side by a Class I or Class 
II vapor retarder. 


AS105.6.3 Penetrations in exterior strawbale walls. 
Penetrations in exterior strawbale walls shall be sealed 
with an approved sealant or gasket on the exterior side of 
the wall in all climate zones, and on the interior side of the 
wall in Climate Zones 5, 6, 7, 8 and Marine 4, as defined 
in Chapter 11. 


AS105.6.4 Horizontal surfaces. Bale walls and other bale 
elements shall be provided with a water-resistant barrier at 
weather-exposed horizontal surfaces. The water-resistant 
barrier shall be of a material and installation that will prevent 
water from entering the wall system. Horizontal surfaces 
shall include exterior window sills, sills at exterior niches 
and buttresses. Horizontal surfaces shall be sloped not less 
than 1 unit vertical in 12 units horizontal (8-percent slope) 
and shall drain away from bale walls and elements. Where 
the water-resistant barrier is below the finish material, it 
shall be sloped not less than 1 unit vertical in 12 units hori- 
zontal (8-percent slope) and shall drain to the outside surface 
of the bale wall's vertical finish. 


AS105.6.5 Separation of bales and concrete. A sheet or 
liquid-applied Class II vapor retarder shall be installed 
between bales and supporting concrete or masonry. The 
bales shall be separated from the vapor retarder by not less 
than ?/, inch (19.1 mm), and that space shall be filled with 
an insulating material such as wood or rigid insulation, or 
a material that allows vapor dispersion such as gravel, or 
other approved insulating or vapor dispersion material. 
Sill plates shall be installed at this interface in accordance 
with Section AS105.3. Where bales abut a concrete or 
masonry wall that retains earth, a Class II vapor retarder 
shall be provided between such wall and the bales. 


AS105.6.6 Separation of bales and earth. Bales shall be 
separated from earth by not less than 8 inches (203 mm). 


AS105.6.7 Separation of exterior plaster and earth. 
Exterior plaster applied to straw bales shall be located not 
less than 6 inches (102 mm) above earth or 3 inches (51 
mm) above paved areas. 
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AS105.6.8 Separation of wood and plaster. Where wood 
framing or wood sheathing occurs at the exterior face of | 
strawbale walls, such wood surfaces shall be separated 
from exterior plaster with two layers of Grade D paper, 
No. 15 asphalt felt or other approved material in accor- 
dance with Section R703.7.3. 


Exceptions: 


1. Where the wood is preservative treated or natu- 
rally durable and is not greater than 1"/, inches 
(38 mm) in width. 


2. Clay plaster shall not be required to be separated 
from untreated wood that is not greater than 1'/, 
inches (38 mm) in width. 


AS105.6.9 Separation of exterior plaster and founda- 
tion. Exterior plaster shall be separated from the building 
foundation with a moisture barrier. 


AS105.7 Inspections. The building official shall inspect the 
following aspects of strawbale construction in accordance 
with Section R109.1: 


1. Sill plate anchors, as part of and in accordance with 
Section R109.1.1. 


2. Mesh placement and attachment, where mesh is 
required by this appendix. 


3. Pins, where required by and in accordance with Section 
AS105.4. 


AS105.8 Voids and stuffing. Voids between bales and 
between bales and framing members shall not exceed 4 
inches (102 mm) in width, and such voids shall be tightly 
stuffed with flakes, loose straw or straw-clay before applica- 
tion of finish. 


SECTION AS106 
STRAWBALE WALLS—STRUCTURAL 


AS106.1 General. Plastered strawbale walls shall be permit- 
ted to be used as structural walls in accordance with the pre- 
scriptive provisions of this section. 


AS106.2 Building limitations and requirements for use of 
strawbale structural walls. Buildings using strawbale struc- 
tural walls shall be subject to the following limitations and 
requirements: 


1. Number of stories: Not more than one. 
2. Building height: Not more than 25 feet (7620 mm). 


3. Wall height: In accordance with Table А5105.4, 
А5106.13(2) ог AS106.13(3) as applicable, whichever 
is most restrictive. 


4. Braced wall panel lengths: The greater of the values 
determined in accordance with Tables AS106.13(2) and 
А5106.13(3) for buildings using strawbale braced wall 
panels, or in accordance with Item 4 of Section 
AS105.2 for buildings with load-bearing strawbale 
walls that do not use strawbale braced wall panels. 


AS106.3 Loads and other limitations. Live and dead loads 
and other limitations shall be in accordance with Section 
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R301. Strawbale wall dead loads shall not exceed 60 psf 
(2872 N/m?) per face area of wall. 


AS106.4 Foundations. Foundations for plastered strawbale 
walls shall be in accordance with Chapter 4, Figure 
AS105.1(1) or Figure AS105.1(2). 


AS106.5 Configuration of bales. Bales in strawbale struc- 
tural walls shall be laid flat or on-edge and in a running bond 
or stack bond, except that bales in structural walls with unre- 
inforced plasters shall be laid in a running bond only. 


А5106.6 Plaster on structural walls. Plaster on /oad-bearing 
walls shall be in accordance with Table AS106.12. Plaster on 
shear walls shall be in accordance with Table AS106.13(1). 


AS106.6.1 Compressive strength. For plaster on straw- 
bale structural walls, the building official is authorized to 
require a 2-inch (51mm) cube test conforming to ASTM 
C109 to demonstrate a minimum compressive strength in 
accordance with Table AS106.6.1. 

TABLE AS106.6.1 


MINIMUM COMPRESSIVE STRENGTH FOR 
PLASTERS ON STRUCTURAL WALLS 


MINIMUM COMPRESSIVE STRENGTH 
(psi) 


1000 


1000 
1400 


For SI: 1 pound per square inch = 6894.76 N/m’. 

AS106.7 Straightness of plaster. Plaster оп strawbale struc- 
tural walls shall be straight, as a function of the bale wall sur- 
faces they are applied to, in accordance with all ofthe following: 


PLASTER TYPE 


Soil-cement 


Cement-lime 


Cement 


1. As measured across the face of a bale, straw bulges 
shall not protrude more than ?/, inch (19.1 mm) across 2 
feet (610 mm) of its height or length. 


2. As measured across the face of a bale wall, straw bulges 
shall not protrude from the vertical plane of a bale wall 
more than 2 inches (51 mm) over 8 feet (2438 mm). 


3. The vertical faces of adjacent bales shall not be offset 
more than ?/, inch (9.5 mm). 


AS106.8 Plaster and membranes. S/rawbale structural 
walls shall not have a membrane between straw and plaster, 
or shall have attachment through the bale wall from one plas- 
ter skin to the other in accordance with an approved engi- 
neered design. 


AS106.9 Mesh. Mesh in plasters on strawbale structural 
walls, and where required by Table AS105.4, shall be installed 
in accordance with Sections AS106.9.1 through AS106.9.4. 


AS106.9.1 Mesh laps. Mesh required by Table AS105.4 
or AS106.12 shall be installed with not less than 4-inch 
(102 mm) laps. Mesh required by Table AS106.13(1) or in 
walls designed to resist wind uplift of more than 100 plf 
(1459 N/m), shall run continuous vertically from sill plate 
to the top plate or roof-bearing element, or shall lap not 
less than 8 inches (203 mm). Horizontal laps in such mesh 
shall be not less than 4 inches (102 mm). 
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AS106.9.2 Mesh attachment. Mesh shall be attached 
with staples to top plates or roof-bearing elements and to 
sill plates in accordance with all of the following: 


1. Staples. Staples shall be pneumatically driven, stain- 
less steel or electro-galvanized, 16 gage with 1'/,-inch 
(38 mm) legs, "/,.-inch (11.1 mm) crown; or manually 
driven, galvanized, 15 gage with 1-inch (25 mm) legs. 
Other staples shall be as designed by a registered 
design professional. Staples into preservative-treated 
wood shall be stainless steel. 


2. Staple orientation. Staples shall be firmly driven 
diagonally across mesh intersections at the required 
spacing. 


3. Staple spacing. Staples shall be spaced not more 
than 4 inches (102 mm) on center, except where a 
lesser spacing is required by Table AS106.13(1) or 
Section AS106.14, as applicable. 


AS106.9.3 Steel mesh. Steel mesh shall be galvanized, 
and shall be separated from preservative-treated wood by 
Grade D paper, No. 15 roofing felt or other approved bar- 
rier. 


AS106.9.4 Mesh in plaster. Required mesh shall be 
embedded in the plaster except where staples fasten the 
mesh to horizontal boundary elements. 


AS106.10 Support of plaster skins. Plaster skins on straw- 
bale structural walls shall be continuously supported along 
their bottom edge. Acceptable supports include: a concrete or 
masonry stem wall, a concrete slab-on-grade, a wood-framed 
floor in accordance with Figure AS105.1(2) and an approved 
engineered design or a steel angle anchored with an approved 
engineered design. A weep screed as described in Section 
#703.7.2.1 is not an acceptable support. 


AS106.11 Transfer of loads to and from plaster skins. 
Where plastered strawbale walls are used to support superim- 
posed vertical loads, such loads shall be transferred to the 
plaster skins by continuous direct bearing in accordance with 
Figure AS105.1(3) or by an approved engineered design. 
Where plastered strawbale walls are used to resist in-plane 
lateral loads, such loads shall be transferred to the reinforcing 
mesh from the structural member or assembly above in accor- 
dance with Figure AS105.1(3) or AS105.1(4) and to the sill 
plate in accordance with Figure AS105.1(1) or А5105.1(2) 
and with Table AS106.13(1). 


AS106.12 Load-bearing walls. Bearing capacities for plas- 
tered strawbale walls used as load-bearing walls in one-story 
buildings to support vertical loads imposed in accordance with 
Section R301 shall be in accordance with Table AS106.12. 


AS106.12.1 Precompression of load-bearing strawbale 
walls. Prior to application of plaster, walls designed to be 
load-bearing shall be precompressed by a uniform load of 
not less than 100 plf (1459 N/m). 


А5106.12.2 Concentrated loads. Concentrated loads 
shall be distributed by structural elements capable of dis- 
tributing the loads to the bearing wall within the allowable 
bearing capacity listed in Table AS106.12 for the plaster 
type used. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


(t^ 


APPENDIX S 


AS106.12.3  Roof-bearing assembly.  Roof-bearing S 
assemblies shall be of nominal 2-inch by 6-inch (51 mm R 
by 152 mm) lumber with "/,.-inch (12 mm) plywood or 
OSB panels fastened with 8d nails at 6 inches (152 mm) 
on center in accordance with Figure AS105.1(3) and Items 
1 through 6, or be of an approved engineered design. 


Span in feet 
B,/ Вс 
Design load on the wall (in pounds per 


lineal foot) in accordance with Sections 
R301.4 and R301.6 


Вс = Allowable bearing capacity of the wall in 
accordance with Table AS106.12 


AS106.13 Braced wall panels. Plastered strawbale walls 
used as braced wall panels for one-story buildings shall be in 
accordance with Section R602.10 and Tables AS106.13(1), 
А5106.13(2) and AS106.13(3). Wind design criteria shall be 
in accordance with Section R301.2.1. Seismic design criteria 
shall be in accordance with Section R301.2.2. 


5 
= 
|| 


1. Assembly shall be а box assembly on the top course 
of bales, with the panels horizontal. 


2. Assembly shall be the width of the strawbale wall 
and shall comply with Section AS106.11. 


3. Discontinuous lumber shall be spliced with a metal 
strap with not less than a 500-pound (2224 N) allow- 
able wind or seismic load tension capacity. Where 


the wall line includes a braced wall panel the strap 
shall have not less than a 2,000-pound (8896 N) 
capacity. 


AS106.13.1 Bale wall thickness. The thickness of straw- 
bale braced wall panels without their plaster shall be not 
less than 15 inches (381 mm). 


4. Panel joints shall be blocked. AS106.13.2 Sill plates. Sill plates shall be in accordance 
5. Roof and ceiling framing shall be attached to the with Table AS106.13(1). 
roof-bearing assembly in accordance with Table AS106.13.3 Sill : 
13. plate fasteners. Sill plates shall be fas- 
К602.3(1), Items 2 and 6. tened with not less than */,-inch-diameter (15.9 mm) steel 
6. Where the roof-bearing assembly spans wall open- anchor bolts with 3-inch by 3-inch by */,,-inch (76.2 mm 
ings, it shall comply with Section AS106.12.3.1 by 76.2 mm by 4.8 mm) steel washers, with not less than 
AS106.12.3.1 Roof-bearing assembly spanning 7-inch (177.8 mm) embedment in a concrete or masonry 


foundation, or shall be an approved equivalent, with the 
spacing shown in Table AS106.13(1). Anchor bolts or 
other fasteners into framed floors shall be of an approved 
engineered design. 


AS106.14 Resistance to wind uplift forces. Plaster mesh in 
skins of strawbale walls that resist uplift forces from the roof 
assembly, as determined in accordance with Section R802.11, 
shall be in accordance with all of the following: 


openings. Roof-bearing assemblies that span openings 
in strawbale walls shall comply with the following at 
each opening: 
1. Lumber on each side of the assembly shall be of 
the dimensions and quantity required to span each 
opening in accordance with Table R602.7(1). 


2. The required lumber in the assembly shall be sup- 


rted at each side of th ing by th b 
е Pert CR UNE by Table ^E 1D. E 1. Plaster shall be any type and thickness allowed in Sec- 


shall extend beyond the opening on both sides a tion А5104. 

distance, D, using the following formula: 2. Mesh shall be any type allowed in Table AS106.13(1), 
D = Sx К/2! (1-К) (Equation AS-1) and shall be attached to top plates or roof-bearing ele- 
Niere: ments and to sill plates in accordance with Section 


А5106.9.2. 
D = Minimum distance (in feet) for required 
spanning lumber to extend beyond the 
opening 


TABLE AS106.12 
ALLOWABLE SUPERIMPOSED VERTICAL LOADS (LBS/FOOT) FOR PLASTERED LOAD-BEARING STRAWBALE WALLS 


PLASTER* ALLOWABLE 
WALL DESIGNATION (both sides) Minimum STAPLES* BEARING CAPACITY? 
thickness in inches each side (pif) 
8 


DEI eT i 


For SI: 1 inch = 25.4mm, 1 pound per foot = 14.5939 N/m. 


a. Plasters shall conform to Sections AS104.4.3 through AS104.4.8, AS106.7 and AS106.10. 

b. Any metal mesh allowed by this appendix and installed in accordance with Section AS106.9. 

c. In accordance with Section AS106.9.2, except as required to transfer roof loads to the plaster skins in accordance with Section AS106.11. 
d. For walls with a different plaster on each side, the lower value shall be used. 
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3. Sill plates shall be not less than nominal 2-inch by 4- 
inch (51 mm by 102 mm) with anchoring complying 
with Section R403.1.6. 


4. Mesh attached with staples at 4 inches (51 mm) on cen- 
ter shall be considered to be capable of resisting uplift 
forces of 100 plf (1459 N/m) for each plaster skin. 


5. Mesh attached with staples at 2 inches (51 mm) on cen- 
ter shall be considered to be capable of resisting uplift 
forces of 200 plf (2918 N/m) for each plaster skin. 


AS106.15 Post-and-beam with strawbale infill. Post-and- 
beam with strawbale infill systems shall be in accordance 
with Figure AS105.1(4) and Items 1 through 6, or be of an 
approved engineered design. 


1. Beams shall be of the dimensions and number of mem- 
bers in accordance with Table R602.7(1), where the 
space between posts equals the span in the table. 


2. Beam ends shall bear over posts not less than 1'/, 
inches (38 mm) or be supported by a framing anchor in 
accordance with Table R602.7(1). 


3. Discontinuous beam ends shall be spliced with a metal 
strap with not less than 1,000-pound (454 kg) wind or 
seismic load tension capacity. Where the wall line 
includes a braced wall panel, the strap shall have not 
less than a 4,000-pound (1814 kg) capacity. 


4. Each post shall equal NJ + 1 in accordance with Table 
R602.7(1), where the space between posts equals the 
span in the table. 


5. Posts shall be connected to the beam by an approved 
means. 


6. Roof and ceiling framing shall be attached to the beam 
in accordance with Table R602.3(1), Items 2 and 6. 


SECTION AS107 
FIRE RESISTANCE 


AS107.1 Fire-resistance rating. Strawbale walls shall not be 
considered to exhibit a fire-resistance rating, except for walls 
constructed in accordance with Section А5107.1.1 ог 
AS107.1.2. Alternately, fire-resistance ratings of strawbale 
walls shall be determined in accordance with Section R302. 


AS107.1.1 One-hour-rated clay-plastered wall. One- 


hour fire-resistance-rated nonload-bearing clay plastered 
strawbale walls shall comply with all of the following: 


1. Bales shall be laid flat or on-edge in a running bond. 


2. Bales shall maintain thickness of not less than 18 
inches (457 mm). 


3. Bales shall have a minimum density of 7.5 pounds 
per cubic foot (120 kg/m?). 


4. Gaps shall be stuffed with straw-clay. 


5. Clay plaster on each side of the wall shall be not less 
than 1 inch (25 mm) thick and shall be composed of 
a mixture of 3 parts clay, 2 parts chopped straw and 6 
parts sand, or an alternative approved c/ay plaster. 


6. Plaster application shall be in accordance with Sec- 
tion AS104.4.3.3 for the number and thickness of 
coats. 


AS107.1.2 Two-hour-rated cement-plastered wall. Тууо- 
hour fire-resistance-rated nonload-bearing cement-plas- 
tered strawbale walls shall comply with all ofthe following: 


1. Bales shall be laid flat or on-edge in a running bond. 


2. Bales shall maintain a thickness of not less than 14 
inches (356 mm). 


TABLE AS106.13(1) 
PLASTERED STRAWBALE BRACED WALL PANEL TYPES 


PLASTER’ (both sides) 


Thickness 
Type (minimum in inches 
each side) 


WALL 
DESIGNATION 


в аена 


SILL PLATES^ 
(nominal size in 
inches) 


ANCHOR BOLT* 
SPACING 
(inches on center) 


STAPLE 
SPACING* 
(inches on center) 


MESH? 
(inches) 


LO T сы 
21562 еа 
polypropylene 
2 x 2 х 14 gage 


Ге [ree | — реј зо рање го 
— [me | i14 рег Ги Нај 


For SI: 1 inch = 25.4 mm. 

a. Plasters shall comply with Sections AS104.4.3 through AS104.4.8, AS106.7, AS106.8 and AS106.12. 

b. Sill plates shall be Douglas fir-larch or southern pine and shall be preservative treated where required by the Residential Code. 
c. Anchor bolts shall be in accordance with Section AS106.13.3 at the spacing shown in this table. 

d. Installed in accordance with Section AS106.9. 

e. Staples shall be in accordance with Section AS106.9.2 at the spacing shown in this table. 
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TABLE А5106.13(2) 
BRACING REQUIREMENTS FOR STRAWBALE-BRACED WALL PANELS BASED ON WIND SPEED 
* EXPOSURE CATEGORY В“ 


• 25-FOOT MEAN ROOF HEIGHT 
* 10-FOOT EAVE-TO-RIDGE HEIGHT’ 


MINIMUM TOTAL LENGTH (FEET) OF STRAWBALE BRACED WALL 
PANELS REQUIRED ALONG EACH BRACED WALL LINE* b: °: 4 


10-ҒООТ WALL HEIGHT? 
2 BRACED WALL LINES? 


Basic design wind speed Story location Braced wall line Strawbale-braced wall | Strawbale-braced wall | Strawbale-braced wall 
(mph) == (feet) рапе! A2, A3 panel* C1, C2, D1 panel* B, D2, E1, E2 


е 
30 
40 
50 
60 


10 
20 
30 


One-story building 


One-story building 


10 
20 
A 30 
= 120 One-story building 


10 
20 
30 
40 
50 
60 


10 
20 


One-story building 


One-story building >. 7.0 
50 7.8 
60 8.3 


For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 mile per hour = 0.447 m/s. 

a. Linear interpolation shall be permitted. 

b. АП braced wall panels shall be without openings and shall have an aspect ratio (H:L) < 2:1. 

c. Tabulated minimum total lengths are for braced wall lines using single-braced wall panels with an aspect ratio (H:L) < 2:1, or using multiple braced wall 
panels with aspect ratios (H:L) < 1:1. For braced wall lines using two or more braced wall panels with an aspect ratio (H:L) > 1:1, the minimum total length 
shall be multiplied by the largest aspect ratio (H:L) of braced wall panels in that line. 

d. Subject to applicable wind adjustment factors associated with “АП methods" in Table R602.10.3(2) 

e. Strawbale braced panel types indicated shall comply with Sections AS106.13.1 through AS106.13.3 and with Table AS106.13(1). 
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TABLE AS106.13(3) M 


BRACING REQUIREMENTS FOR STRAWBALE-BRACED WALL PANELS BASED ON SEISMIC DESIGN CATEGORY 


* SOIL CLASS D' 

* WALL HEIGHT г 10 FEET? 
* 15 PSF ROOF-CEILING DEAD LOAD’ 

* BRACED WALL LINE SPACING x 25 FEET? 


Seismic Design Category Story location Braced mi анода 
10 


MINIMUM TOTAL LENGTH (FEET) OF STRAWBALE- 
BRACED WALL PANELS REQUIRED ALONG EACH 
BRACED WALL LINE* P: © 


Strawbale-braced wall panel* Strawbale-braced wall 
A2, C1, C2, D1 рапе! В, 02, Е1, E2 
20 
30 


40 
50 


10 
20 
One-story building 30 
40 
50 


10 
20 
One-story building 30 


One-story building 


40 
50 


10 
20 
30 
40 
50 


One-story building 


For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 pound per square foot = 0.0479 kPa. 

a. Linear interpolation shall be permitted. 

b. Braced wall panels shall be without openings and shall have an aspect ratio (H:L) < 2:1. 

c. Tabulated minimum total lengths are for braced wall lines using single braced wall panels with an aspect ratio (H:L) < 2:1, or using multiple braced wall 
panels with aspect ratios (H:L) < 1:1. For braced wall lines using two or more braced wall panels with an aspect ratio (H:L) 1:1, the minimum total length 
shall be multiplied by the largest aspect ratio (H:L) of braced wall panels in that line. 

d. Subject to applicable seismic adjustment factors associated with “АП methods" in Table R602.10.3(4), except *Wall dead load." 

e. Strawbale braced wall panel types indicated shall comply with Sections AS106.13.1 through AS106.13.3 and Table AS106.13(1). 

f 


f. Wall bracing lengths are based on a soil site class “D.” Interpolation of bracing lengths between $, values associated with the seismic design categories is 
allowable where a site-specific S, value is determined in accordance with Section 1613.3 of the Building Code. 


3. Bales shall have a minimum density of 7.5 pounds AS107.3 Clearance to fireplaces and chimneys. Strawbale 

per cubic foot (120 kg/m?). surfaces adjacent to fireplaces or chimneys shall be finished 
with not less than */,-inch-thick (10 mm) plaster of any type 
permitted by this appendix. Clearance from the face of such 
plaster to fireplaces and chimneys shall be maintained as 
required from fireplaces and chimneys to combustibles in 
Chapter 10, or as required by manufacturer's instructions, 
whichever is more restrictive. 


4. Gaps shall be stuffed with straw-clay. 


5. A single section of '/,-inch (38 mm) by 17-gage gal- 
vanized woven wire mesh shall be attached to wood 
members with 1'/,-inch (38 mm) staples at 6 inches 
(152 mm) on center. 9 gage U-pins with not less than 
8-inch (203 mm) legs shall be installed at 18 inches 
(457 mm) on center to fasten the mesh to the bales. 


6. Cement plaster on each side of the wall shall be not SECTION AS108 
less than 1 inch (25 mm) thick. THERMAL INSULATION 

7. Plaster application shall be in accordance with Sec- AS108.1 R-value. The unit R-value of a strawbale wall with 
tion А$104.4.8 for the number and thickness of bales laid flat is R-1.55 for each inch of bale thickness. The 
coats. unit R-value of a strawbale wall with bales on-edge is R-1.85 


f h inch of bale thi Я 
AS107.2 Openings іп rated walls. Openings and penetra- а ^ 2 vue р 
tions in bale walls required to have а fire-resistance rating AS108.2 Compliance with Section R302.10.1. Straw bales Cy 


shall satisfy the same requirements for openings and penetra- meet the requirements for insulation materials in Section 
tions as prescribed in this code. R302.10.1 for flame spread index and smoke-developed 


index as tested in accordance with ASTM E84. 
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SECTION AS109 
REFERENCED STANDARDS 
ASTM C5—10 Standard Specification for AS104.4.6.1 
Quicklime for 
Structural Purposes 
ASTM С109/С Standard Test Method for AS106.6.1 


109M—2015el 


ASTM С141/С 
141M—14 


ASTM C206—14 


Compressive Strength of 
Hydraulic Cement Mortars 


Standard Specification for А5104.4.6.1 
Hydrated Hydraulic Lime 

for Structural Purposes 

Standard Specification for AS104.4.6.1 
Finishing Hydrated Lime 


ASTM C926—15B Standard Specification for А5104.4.7 


ASTM C1707—11 


ASTM E2392/ 
ASTM E2392M 
—10 

ASTM BSI 
ASTM BS EN 459 
— 2015 


Application of Portland AS104.4.8 
Cement Based Plaster 

Standard Specification AS104.4.6.1 
for Pozzolanic Hydraulic 

Lime for Structural Purposes 

Standard Guide for Design AS104.4.3.2 
of Earthen Wall 

Building Systems 

Part 1: Building Lime. AS104.4.6.1 
Definitions, Specifications 

and Conformity Criteria; 

Part 2: Test Methods 
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SOLAR-READY PROVISIONS—DETACHED ONE- AND 
TWO-FAMILY DWELLINGS AND TOWNHOUSES 


This appendix is not adopted as part of this code and is preempted by the 


provisions of the state building code and may not be adopted by a municipality. 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


669 


670 2021 OREGON RESIDENTIAL SPECIALTY CODE 


INDEX 


This index is based on the unamended 2018 IRC format. 
Sections referenced herein may differ from the adopted provisions of this code. 


A 
ABSORPTION COOLING EQUIPMENT. ..... M1412 
ACCESS (TO) 
ОПАО МЕЗ ае вае оне R202 
ТО Да Шеше e uy Ла ао M1305 
MG dtc о T reru жығар оГ R807 
"стал јас: лалы s и е ао R408.4 
"ПОЛОМИО КИ a ыр EE. M1401.2 
TORNOOI E у». vts o apices tm ree D © ae M1408.4 
То plumbing: GONNECHONS s s-ta v x а кан» о P2704 
TO РИШИП TRUSS „аута кос carn Oe P2705 
ПОРОКИ S. e a З нота ales © P2720.1 
ACCESS НАТСНЕ5..............-5... N1102.2.4 
AUGESSIBIEURY ~ U. L. Q Sy SU зии оно + л R320 
ACCESSIBLE 
ТО БИН ӘДЕ КӨКЕН ТҰТ кичи ааа E3501 
Readily accessible, definition .............. E3501 
ACCESSORY STRUCTURE 
[ОШИО 5 225552 oo ee ae ata ae aus ао FRE R202 
ADBRESS (SITE) isu. се na oe eee С R319 
ADDITIONS 
эу 2° М s s Prec И е N1101.6 
И us scene N1107.1.1, N1108 
ADMINISTRATIVE .................... Chapter 1 
AMACI cores c ET x5 ate DU RIS e d nie oy аш R102 
МЕНТОЛ ЕЕ ТТС R104 
Board ofiapgealst. оса mes е REN RUE R112 
Cartificate ol OCCUPANCY: > e seai ae an e a A R110 
Construction: documents... 0-5: а ко R106 
Department of building safety............... R103 
EEUU DEN Дол encore жее е Si г Seater R104.6 
PEGS ceca ери R106 
СеПега TETTE ERIT / Suns R101 
Inspections. ous utres rep sss о ОМА R109 
ROMS. ет eeu o Ега R105 
РИН ЮОВӨ У аи tenu a am Аы а RASSIS R101.3 
Service:üllliiEes..":.. и. < R111 
отоо оо 2. шы ыы а sae ee R114 
Temporary structures and uses ............. R107 
МНО О. 2 nue Ric. шие СУШИ ы РТК R113 
AIR 
CODIDUSHOT em sas cians me Chapter 17, G2407 
Combustion ‘ait; definition аса а имун e + RES R202 
XP UIDERI C SORTES. M1602 
AIR BARRIER 
Installation ....... N1102.4.1.1, Table N1102.4.1.1 
Testibus арена снаа ts d teu eie erm Чыны N1102.4.1.2 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


AIR CONDITIONERS 
ДНЕ О ПО оо оо ов E3702.11 
Room air conditioners................. E3702.12 
AIR INFILTRATION 
Бете те «oe us uere 5 Р EUR N1102.4.1.2 
AIR LEAKAGE ..... N1102.4, N1103.3.3, N1103.3.4 
ALLOWABLE SPANS 
OTNOOMIOISIS:: . opere t SEA R502.3, R505.3.2 
Ofheaders 2: oe R602.7, R603.6, R610.10 
Of rafters and ceiling joists ........ R802.4, R802.5, 
R804.3.1, R804.3.2 
ALTERATIONS 
репне «omues mers bros К Ж N1101.6 
ISedulremelits-. oq acs cuts эш» toS x N1108, N1109 
ALTERNATIVE MATERIALS 
(See МАТЕВ!АГБ5).............4.+.... R104.11 
ИВАН ИЕ эзчуу» ead Ren iro bs Oo E3501 
ANCHOR BOLTS out reme R403.1.6 
APPEAL 
рано Ти ЖЕТ С: Жыз en „9; R112.1 
PD Ot osos оо tr E сов R112 
APPLIANCE 
ACCOSS TOV sir T STRE s ES TS M1305 
апа ree ur ory Sup b ка оне w M1305.1.3 
ЕСЕТ ТТТ” М1306 
Connectors, fuel-gas................. Сһаріег 24 
BIS nile n I RODEO ET CLE НА R202 
Definition applied to electrical 
оТ S, une Tae anie ts ыда ТТА E3501 
Electrical appliance 
disconnection теапв................. E4101.5 
Electrical appliance installation............. E4101 
Есшшіртеле(сепега!);................ Сһаріег 14 
Босо асе: па. оо vaca ses a) сло eye ems ess иста M1408 
Ка Га. саш д OUT теа P ep R1003.14 
vel ОШ И Сат eoru rae ша: Chapter 24 
Неайпагала Cooling -<e «em mx а Chapter 14 
[BAS око наст НОВА, EIS M1307 
оон 7 АРЕ Ук, е фы M1303 
Open-top broiler units ... 2... serm e M1505.1 
Va (око а SN e ORTI RES G2454 
RANGES а ER ETC ONE M1901 
ЕЕ Е ТТТ” M1410 
Special fuel-burning equipment ........ Chapter 19 
Мепесй(десогайуе).................. Chapter 24 
аттаса ст gic Roan Sept Qa rte ge M1409 
Мата туа“. ; eh ца го тест M1402 
Water heaters............ Chapter 20, Chapter 24 


671 


INDEX 


APPLICATION 

БЕНИ ES c liu ЕА R703.3 
APPROVAL 

RULE ЕЛЕН а E Isaac ESTE ge RI M1302 
APPROVED 

AgenbidefinitioB) lol Ra 4 R202 

UIN sca DAD EDEN CORE R202 

Definition applied to electrical equipment .... E3501 

Source (Gelinition) . -ee cass eV ew wees bee R202 
ARC-FAULT CIRCUIT INTERRUPTER....... E3902 
AREA 

Disposal, private sewage disposal.......... P2602 

О ава Са ес, speek wees R1003.14 

CSU ATES) ее. ID E R1003.15 

АОВ. 2... а осо а оа R304 
ARMOREDICABLE ................ Table E3801.2 
ASPHALT.SHINGLES .....:......::..:: R905.2 
ATTACHMENT PLUG (PLUG CAP) (CAP) 

DYSQUUO dore COEM DEPO ET reed E3501 
ATTIC 

Е, Т ose КОМИКС от R807 

АРрИНПСӘБЕН edis aue uy are а M1305.1.2 
АОЛОМАШС Ж SE velle er e оа N1101.6 


AUTOMATIC FIRE SPRINKLER SYSTEMS .... R313 


B 

BACKFILL 

О ue Ale оса сево LT ЖЖ P2604 
BACKFLOW, DRAINAGE 

ЕВОНИ о r^ R202 
BACKWATER VALVE 

ее e. ure m Y m rs оне ARIES P3008.2 

DIES LEO Ls R202 

О В ана рае ONERE S TON Р3008.1 
BASEMENT WALL 

ШЕП ШОН ү он очното xen R202, N1101.6 

Requirements ....... Table N1102.1.2, N1102.2.9, 

N1103.2.1, Table N1105.5.2(1) 

BATH, TOILET AND SHOWER SPACES ...... R307 
BATHROOM 

СЕДЕВ ОК Ok ГИУ. М1507.4 

Мајна дери Mos я R202, Table P3004.1 
BATHTUB 

ЕИО S Crea ki rem ен ete P2713.2 

niche Eu DES ита ESTEE R307.2 

ано MEL SESS ајот ТМ ЛТ Е. Е4209 

SUUSSIDI n ос a Ра/13:1 

О ао i иа R307.1 

МА А (GSTS ата I са и е.. Р2720 


BATTERY SYSTEM, STATIONARY 


DWE te ee cass. a ee Ex MAE es R327 
DNI RD odo dem T R202 
BEAMISUBPORTS: ........ го mre R606.14 
BEARING 
EAE Is... тае» көле chu dE з= а R502.6 
о... а Ба Р2721 
BOILER 
По а У ТЕ R202 
Outdoor temperature setback control. . .. .. N1103.2 
ео INNO E She ре Chapter 20 
BONDING § олан ааа E3609, E4204 
Definition applied to 
electrical installations .................. E3501 
BONDINGJUMBER: .......:.2. а ал E3501 
Bonding of service equipment ............ E3609.2 
Bonding to other зузјет5................. E3609.3 
Main bonding јитрег................... E3607.5 
Metal water piping bonding ............ E3608.1.1 
Sizing bonding jumpers ................. E3609.5 
BORED HOLES (see NOTCHING) 
ВОЛЕ E3906 
Noninetallic boxes. «sss cmo NUR ЕЗ905.3 
SUDDOT (OR DOXGOS ec serre тека E3904.3 
Where required inte. oue гани в ЕЗ905.1 
BRANCH CIRCUIT............. E3501, Chapter 37 
ВАВА ааа v со ИН E3701.2 
Кабо е eset ићи NIE E CIAR E3702 
осот. Me Her ТЕ E3703 
BUILDING 
DSS TS UCT DR ЗЕМЕН 7 R202, N1101.6 
БР ИЕ од] ЕЕ»... Үт Са Ре EC R202 
ЕЖЕННЕЛСЕПРШОП, «etc eoa SCOPI Е R202 
OGWOLSGBIBIOD, ai оаа eR en sx R202 
BUILDING OFFICIAL 
DIORHIHODR E Ya ыды сан ҚАҚЫНДА OE p A S R202 
Inspection and tests of 
fügl-gas Рон о U. L а 2 Chapter 24 
BUILDING PLANNING 
О Ре о о VER ES Pan R320 
Automatic fire sprinkler systems ............ R313 
Carbon monoxide аагт5.................. R315 
СИДА ШОК ces L. SS ees R305 
БӨ ӨП teri Q. seek Се oed а E ра R301 
Elevators and platform lifts................. R321 
Emergency escape ....... o mu eee aise eels R310 
енота ыз Жел S PSS R302.1 
Fire-resistant construction ................. R302 
Flood-resistant construction................ R322 
Foa OE E snn мй masu R316 


Garages and'carports ......:..:.......,.: R309 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


уе sese ЧА. а вО Oe ы Т „ә R308 
ОНАКА mecum Се RS, ТЕ R312 
In zie НС rA Жс T Тт R311.7.8, R311.8.3 
позна нон оо со они chier ue ИЕ R302.10 
Кана лане А eee ер Redd Sy R311:3.1. 

R311:32; RINES 
Light, ventilation and heating ............... R303 
MORS OF eges... cote UU emt слаби ties R311 
USAID Son tec КЕЛУ UU X MS R325 
Ри тогоока АГА... zoe е RR R304 
PHI су acne rece OE RR TR Chapter 3 
Plumbing fixture сеагапсе5................ R307 
Protection of wood against десау............ R317 
надо POCION „к... o Е ев Appendix F 
Ems ҚТТС MERE ANS R311.8 
ЗӘЙПЕЦӨП:,27.2.2 ин По qt E ЕР И R306 
SIGIAUGTBSS CRI моча ma FEED sm t i pes R319 
SITIOKe аап «sauer ear x PE an ПП R314 
зојагепегду зузгет5... .. БИЛ аи R324 
CGU E ке ыы EE A R311.7 
Stationary storage battery systems .......... R327 
SIOHISUellers ал vtero жэ» Nena Na R323 
Swimming pools, spas and hottub........... R326 
ТӨӨ рготесноћ. ..., ure BR R318 
Toilet, bath and shower spaces ............. R307 

BUILDING THERMAL ENVELOPE 

РАНО ВИТО SS ре Оте oe Те сс N1102.4.1 
Compliance documentation .... N1101.5, N1101.14 
РОО. >...» Ва NM R202 
БИА ор. СЭН ни УМ PSA N1101.10.1 
Insulation and fenestration criteria ....... N1102.1.2 
Performance method ......... Table N1105.5.2(1) 
Reduireirients 5. Ое МХ N1101.4 


BUILDING-INTEGRATED PHOTOVOLTAIC 
ROOF PANEL 


ASITODHODVOrTIg . o CERRO TT R324.5.2 
Definition... sex u А ШӨ ие а R202 
BUILT-UP GIRDERS (see GIRDERS) 
BUILT-UP ROOFING (see ROOFING) 


с 

CABINETS AND PANELBOARDS........... E3907 
CAPACITY 

Expansion terii орла вает M2003.2 
CARBON MONOXIDE ALARMS ............. R315 

LGU BION: ayes y. nne I к. R202 
GARPORTS:. ра R309.2 
CATHODIC PROTECTION ............. G2415.11.2 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


INDEX 


CEILING 
јавор... Sao R302.9, R805 
[OT UL И ВИН R305 
CEEING РАНЕ... E4203.4 
CEILINGS Со. N1102.2.1, N1102.2.2 


For standard reference design .. Table N1105.5.2(1) 
CENTRAL FURNACES (see FURNACES) 


СЕНШЫСАЖЕЗ. а. N1101.14 
CERTIFICATE ОҒ OCCUPANCY............ R110 
GHASESE S. у ле. ото, (OPUS ЛНВ R606.8 
CHANGE OF OCCUPANCY 
ЈА о RU Rs Lus ux mesh s esce изра R202 
Energy use considerations ............... N1111 
CHIMNEYS 
PSS ра ое јот Зи e M Swe cs oe eee Chapter 10 
ар ка Ailes, Ал R1003.9.1 
GIBB BOE а eme Че es a R1003.18 
(reps е 915 c ЕЕ кй R1003.5 
GUI CKGIS кос eto d RETE ROO МЫ R1003.20 
Во (Ies). оо aer pe вены R1003.1 
Басю cese w sS А R1005 
RIFODIOERING осо кна особа о и R1003.19 
EUG оао ores R1003.14, R1003.15 
АЕ Поз ЕКЕН онаа R1003.11 
WEN ks eit C АМ ТЫҚ Т; R1003.8 
Masonry and factory-built, 52е............. M1805 
Е О a. yuy u ен ы oe R1003.14 
он с is Cukai w SA TENES TT IE 1003.9.3 
ракавот... Tre cM. R1003.9.2 
COUNDU: 2. а M LT УЫС КЫ R1003.9 
M'allthi6kkesss рее R1003.10 
CIRCUIT BREAKER 
еШ), оо зии cs дк» А E3501 
CIRCULATION SYSTEMS ............. N1103.5.1 
CLASS 2 CIRCUITS 
Class 2 remote-control, signaling 
and power-limited circuits ........... Chapter 43 
CLAY 
ШИЕ, 2-2. те ots oou eet eq Sa NER RS R905.3 
CLEANOUT 
ОПО ое ote «roe о Е, R202 
Drainage! esos eurem REO T EE P3005.2 
Masonry. СПУ... Sa mk S R1003.17 
CLEARANCE 
POVEICOOKMIG COD ^.» ыс ctetuer вое M1901.1 
ое от mar as yet e M1306.1 
EOBCHIII9V8. vec eoru ee is RS R1003.18 
Reduction methods. u... u... осо d MS M1306.2 
МӨНПСОППЕСІОГ s.s erreur tnt EIN a tue M1803.3.4 
673 


INDEX 


CLEARANCES 
Around electrical equipment .... 23405.1, E3604.1, 
E3604.2, E3604.3 
CLIMATE TYPES 
БӘЛЕ ГІСІ... Table N1101.7.2(1) 
CLIMATE ZONES. ........ N1101.7, Figure N1101.7, 
Table N1101.7 
By state of territory.............. Figure N1101.7, 
Table N1101.7 
International climate zones ............ N1101.7.2, 
Table N1101.7.2(1), 
Table N1101.7.2(2) 
WOO ART 5.2 ханын СКО Рида N1101.8 
Маниах: -.-....« N1101.7.1, Table N1101.7.1, 
Table М1101.7.1(1) 
CLOTHES CLOSETS 
| ЕУ Па ес Со. rnnt E4003.12 
GEOTHES DRYERS.. ..........., M1502, Chapter 24 
CLOTHES WASHING MACHINES .......... P2718 
СИИИ а оа ес ПИПИН РИМ R407 
COMBUSTIBLE 
АТОНА HON ET сии канила sor R202 
COMBUSTION AIR 
IN Gch. о СЧЕТЕ Chapter 17, Chapter 24 
Шап SIM NH ТТІ. R202 
COMMON VENT 
JODIE 7. uu исе ав а BIRD R202 
ЕВИЦА... ае а М1801.11 
COMPLIANCE REPORT .............. N1105.4.2.2 
COMPOSTING TOILET SYSTEM .......... P2725.1 
CONCRETE 
Compressive бігепдіп................... R402.2 
DISORDER EE ЕН R506 
PIO сек са SA ert ТАА R905.3 
Weathering ............ Figure R301.2(4), К402.2 
CONCRETE-ENCASED ELECTRODE .... E3608.1.2 
CONDITIONED FLOOR AREA .............. R202 
СӘМЕПШЮМЕШӘРАСЕ-................... R202 
л тер ыр. es utes eme Dens E3406 
еН ku И РАНДЫ) | ЕЗ705.1 
КНИГУ GE RT сонови T UEN E3501 
МН [2 По сок. сеа 2 ЕЗ407 
В ЗЕ ео АЕ E3406.5 
о oles осма D oe E3406.2 
РЕ еле ene i СИ о А PEA E3406.6 
CAU dd VALDC ви CT гла да E3406.3, E3704.1 
е eres РОТОР D. Door E3603.1 
CONDUIT BODY 
оо о TL eam rene У E3501 
CONNECTION 
ACCESS to'colinectiorns.. oo. ss. vers ае P2704 
674 


For fuel-burning appliances ........... Chapter 24 
БОРПӘБӘШРІБІН Isis eiie erm inen ene T M2202 
MOMS SES. оа, ЖҮН... Р2904 
РЕНО ГО... rie ЫҚ Р2601.2 
По) siue . рат sake P2902.1 
CONNECTIONS 
ЕИ оле лок oz oth atun ie RIEN E3406.8 
тко МКА NA. nn oca лы ASS SA E3406.11.2 
CONNECTOR 
Бшпеуяпа вне... ОСЯДЕ M1803 
ИНТ... R202 
CONNECTOR, PRESSURE (SOLDERLESS) 
RISTO s coe POESIE CER ри, E3501 
CONSTRUCTION 
Cawtywwall'masonty..«.. «xs eem eccesso ETE R608 
ПОТЕ Е cp. vss ss wine: ы абе toes ООН R322 
ВОГ ВЕ cu ЕТУ обви Sus Rad Г. УС. Chapter 5 
КО 18 [0 ое Ты ыты R403 
Foungationieterial...........-..c eee R402 
FOUS IONNAS mesa ос ae s R404 
Foundalouns s ЕЕ e aa a Chapter 4 
MASON И cono э «ә. sue њи RENE R606, R607, 
R608, R610 
ота ЕЕ. о осо Т Chapter 8 
Steel framing. 22226552 сан R505, R603, R804 
Wood framing, . . 3&5. 72, 29 R502, R602, R802 
Walls 9 y о... со EE “ос Chapter 6 
CONSTRUCTION DOCUMENTS ..... R106, N1101.5 
Thermal envelope depiction............ N1101.5.1 
CONTINUOUS AIR BARRIER ............... R202 
CONTINUOUS LOAD 
ВНА ӨЖЕТ» eot usu casis DU е E3501 
CONTINUOUS WASTE 
Definitio e T «c САЗАН И R202 
CONTROL 
DOVIGBS de. o eee iy weed nee RD ES Chapter 24 
CONTROLS 
For forced-air furnaces............... Chapter 24 
Богпеасрштре ves od APF. LM N1103.1.2 
For heating and cooling ................ N1103.1 
For service water heating............... N1103.5 
COOKING UNIT, COUNTER-MOUNTED 
Репиш ЕТ ВИ, eL d EBENE hye E3501 
COOLING 
Absorption cooling equipment............. M1412 
Access to.equipment.. ... Ре M1401.2 
Evaporative cooling equipment ............ M1413 
Installations v s ew eem ene EI a ES M1401.1 
Loads for energy calculation ............ N1101.9 
Refrigeration cooling equipment ........... M1404 
Return air-supply source ................. M1602 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


COPPER-CLAD ALUMINUM CONDUCTORS 


БАЙ ШПОН NEC ares GZ Ны or DS E3501 
CORDS 

БАН А одо ан пе E4101.3, E4202.2 
CORROSION 

Protection of metallic piping ............. P2603.3 
COURT 

оо ро а ores stet oe ОНЫ БЕ R202 
COVER REQUIREMENTS ............... E3803.1 
COVERING 

EXfGHOr coc X RAUS ОК АЖО TES R703 

IntanOecr саса а.а ата оро има OS R702 

ROSH Pit ври Tu. оа а ED Chapter 9 

МЕП ues uer darte АТЫЛҒАН ТТТ Chapter 7 
GRAWDSPACGE, р es ME R408 

Energy conservation 

јодот. t eres Table N1101.1.2, 


N1101.1.4, Table N1101.1.4, 
N1101.11.1, N1102.2.11, 


Table N1105.5.2(1) 
Valli dot Ob) 6,22 ее айы э Б R202 
CROSS CONNECTION 
Шао Р k. шире ванила сиса ЕН R202 
СӘТ. G2411.2, О2411.3, 62414.54, G2415.2 
р 
DAMPER, VOLUME 
КАШ: ж дә. busua 232 E SS ERES R202 
DAMPROOFEING: то; ое ERN сно арка R406 
DECAY 
PEGIOCHONMARGINSL, isc acinar. E amt sree я R317 
DECK 
Supported by exterior wall ................. R507 
Wood/plastic composite 
SIUS ECCE CR CO а V Y PY Coke R507.2.2 
DECORATIVE APPLIANCES 
ОШОН т uo оо e та G2454 
АВОН uico else а RN Chapter 24 
DEFAULT DISTRIBUTION 
SYSTEM EFFICIENCES ...... Table N1105.5.2(2) 
DEFINITIONS 
БІП СКО M ca sath ent оо a W Ты Т R202 
ЕОС ОВ ЕЛО. ee се Ded E3501 
Mechanical Systemic. «costs она ври. IDE R202 
Ро СЕ ка ӘК YED S Sasa na R202 
DEGREE DAY COOLING ....... Table N1101.7.2(2) 
DEGREE DAY HEATING ....... Table N1101.7.2(2) 
DEMAND RECIRCULATION WATER SYSTEM 
PARES SIUE а RSEN ONE SU sc N1101.6 
РОО. а N1103.5.1.1 
DESIGN CONDITIONS, INTERIOR ........ N1101.9 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


INDEX 


DESIGNICRITERIA № R301 
Alternative provisions ................. R301.1.1 
CEPE ој се лина кеј; АВ е ac zc еее R301.1 
Climatic and geographic................. R301.2 
POO E cte Иа R301.4 
BENEH e a 2а ПВ e EIS R301.6 
Engineered design . .........:..:..... R301.1.3 
EUS NGAI «5 ive ts ie ioe GUA e D OE d R301.5 
Мое Салы а NE R301.8 
ови [pt jo d аа y лнй» IET ОЛ R301.6 
SIBISImie урук» яа» ete eum ®» пи NASUS NO R301.2.2 
Cry а Lo ste [PENNE RONDE CAE ИРТ ~ R301.2.3 
SISPIFESIIDE о аА. R301.3 
GUDIDOUSN 252,255 уа Sk ate R901:2:1.1.1 
МА ој ш есь ВИ R301.2.1 

DIRECTIONAL 
ГІНІПСӘЗРШІНБІПДЕ х оа али нача Р2707 

DISCONNECTING MEANS 
МЕҢ о РВЕ GU E3501 

DISHWASHING MACHINES................ P2717 

DOORS 
ОТУ ОУ И soc AER TS N1102.2.4 
(рам раван =... ц, RT N1102.2.4 
Default U-factor............. Table N1101.10.3(2) 
EGIeSS s сэл... tug изе» Raha АА R311.2 
ExXteriof ае ы ЧУ УУ, R311.3, R609 
A Sal кс. dp ДЫ бынау еу; N1102.3.4 
Performance requirements ..... Table N1105.5.2.(1) 
Su o vallas fc. 5. ме НА nce Table N1102.1.2 
РЕНО a e e d rum a pr Pie идео Table N1102.1.4 

DRAFT HOOD 
ПЕТЕ US) ERR То О АТН R202 

DRAFTSTOPPING ............. R302.12, R502.12 

DRAIN 
Gd S cce о SRE вО ones DOES oS: P2719 
SHOWSIMNECODIONS т. oe и ee СЕ. P2709 

DRAINAGE 
(ИВАНОМ ВИ О то x eem E e e DEL s a NS P3005.2 
БӨНЕСЕПӘНИ T. res оо осо си а Pu КОТ R405 
lrisbection and tests 1. Hees ess bene P2503 
ЭО гатаде а EA i Chapter 33 

DRILLING AND NOTCHING (see NOTCHING) 

DRINKING WATER TREATMENT ........... P2909 

DRIPASOORS О s залал» PAAR e E3605.9.5 

DRYERS 
[оте НО clothes. св ene RE M1502 

DOCU d: А, уе расво А o to ҮЙ эе: Chapter 16 
Duc: ut сл» со inn = Жала R202 
Dwelling-garage wall and 

ceiling репеганоп .................. R302.5.2 
MAS нот vectes dex Е M1601.4 
675 


INDEX 


Insulation o ees M1601.3, N1101.5, N1101.14, 
N1103.3.1, N1103.3.6, 
N1103.3.6.1, N1103.3.7 


ОИ ЕЕ ао. Со C Or УЙ. M1601 

Sedi: o аА M1601.4.1, N1101.5, N1103.3.2 

System delnition ......;........... г. R202 

Tightness метсаноп................. N1103.3.3 

Within unconditioned space. ........... N1103.3.1 
DWELLING 

РВИ Ва E Соло ото PERS R202, E3501 
DWELLING UNIT 

ШЕНИЕ Ces apes A R202, E3501 

МИРНО ИЕ a TE cet cantet cere Terme N1103.8 

UU К S SSS н ае R302.2, R302.3 
DYNAMIC GLAZING .................. N1102.3.2 

E 


EAVE BAFFLE 

НО ТА а 2. ass а а о бо N1102.2.3 
EJECTORS (see SUMPS AND EJECTORS) 
ELECTRICAL 


Appliance (јабећпд)..................... M1303 
ПО СТРЕС ИЦ ее помо E E3403 
E етее s -.---......... 4... 14 E3702.13 


ELECTRICAL METALLIC TUBING... . Table E3904.6 
ELECTRICAL NONMETALLIC 


TUBING Reena eese aue Table E3904.6 
ELECTRICAL POWER AND LIGHTING ...... N1104 
ELECTRICAL RESISTANCE HEATERS 

Baseboard сопуеского................... M1405 

DIGUNSICNS а Де ИРИНА QN оо зии Ето M1407 

FadiagthestiDU cesses eret DRAFT M1406 
ELECTRODES 

Rye: aug о а ое E3608 
ELEVATORS AND PLATFORM LIFTS ........ R321 
EMERGENCY ESCAPE AND 

RESCUE OPENINGS . ........... e nn on R310 

ISLS) ullis АТТА R310.3.2 

ПАДНЕ ЛЕТИ x ES ME R310.5 

At existing basements ................... R310.6 

Bars, grilles, covers and screens........... R310.4 

О КТ a СЕЧИ R202 

ЕЕЕ ЮНЕ ИЕ ete Т R310.2 

Belg) ai. MER RACER LS ge SS R310.3 

Replacement window sill height.......... R310.2.5 

Under decks and porches .............. R310.2.4 

У seruus y cd wea Scene R310.1 
ENCLOSURE 

ӘЛПЕТ nna d PROMIS Г E3501 
676 


ENERGY ANALYSIS, ANNUAL 


ПРЕ ПЕТЕ О „А азе ае OY RR ЖК, у с. R202 

ISoOCHImentatol E 27... veste eee x EDEN N1105.4 

ЕЧЕШЕ. ааа TE N1105.3 
ENERGY CONSERVATION............ Chapter 11 
ENERGY COST 

BIRD око ско E DTI R202 

Energy rating index .............. R202, N1106.3 

Energy rating index compliance alternative . . . N1106 

ERI-based сотрѓапсе................. N1106.4 
ENERGY PERFORMANCE ANALYSIS. ...... N1105 
ENERGY RECOVERY VENTILATION SYSTEMS 

Requirements. ............... Table N1105.5.2(1) 
ENERGY SIMULATION TOOL 

ШОНДО a v eru ue a ель аа На N1101.6 
ENVELOPE, BUILDING THERMAL 

Deed NEAL sureste ctn RS REI ге: R202 
ENVELOPE DESIGN PROCEDURES ........ N1102 
ЕМИ НЕ Сеат. оса Ик» ыл R104.6 
EQUIPMENT 

Definition applied to electrical equipment. .... E3501 

EfficiencioS wem о: VL N1101.5, N1101.14 

General, mechanical ................ Chapter 14 

Heating апа соопто... ors Chapter 14 

Room for fuel-burning appliances ....... N1102.4.4 
EXCAVATIONS 

For appliance installation ............ M1305.1.4.2 
EXHAUST 

ШӘШБЕНЕ cooking. +: vos о RODA M1503 

Donde asse Е Chapter 15 
EXISIINGBUIDDINGS.  ....... osos N1107 
EXISTING PLUMBING SYSTEMS........... P2502 
EXTERIOR 

И гео соо atu shins оро R703 

Insulation finish systems ................ R703.9 

ЕП va es КАЕ mU SEU: R703.7.1 

Pump ене DE R703.7 
EXTERIOR WALL 

SOUS UGHON Солу», ©. ILES R302.1 

о о Ве R202 

Fire-resistance гайпа................... R302.1 

Thermal performance. ......... N1102, N1102.1.2, 


Table N1105.5.2(1) 


F 
PAGERLAIES <=... о Ина E4001.11, E4002.4 
FACTORY BUILT 
Юре n И TC RENT, R1005, M1805 
FIRCPIBECESIOVES | ...:....... ETE S R1005.3 
BiteplacBs- аты dT R1004 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


FASTEN GO ее Table R602.3(1) 
ҚАПБЕЛӘЗЕ ко ое P2701 
Handle'orentatont . ак за а YN P2722 2 
кодно тон о дозе ГИ P2701 
FEEDER 
PIDGIN a Ae. ао +» an sgh на та ЕНИ E3704.5 
CONGUEOR SIZES зани ee OE E3704.1 
Feeder neutral load ................... E3704.3 
lode eom. dide retra L А от еу ТА E3704.2 
КӨСИШӘШЕШЕК оа Z. Tu RC S E3704 
FEES PERMIT. i: oc cee ENS R108 
FENESTRATION............ N1101.10.3, N1102.3, 
N1102.3.2, N1102.4.3 
Default U-factors............ Table N1101.10.3(1) 
Пане... RENE а R202 
Rating and labeling........ N1101.10.3, N1102.1.2 
Ieblacembnt 1 эз room а ou TREO N1102.3.5 
Requirements... 2,4 КЕ Table N1102.1.2 
FENESTRATION, SITE-BUILT 
БАШ Ба Е cs dade ARIS ID R202 
FINISHES 
Flame spread and smoke density.......... R302.9 
КОКОӨШПӘб Со... ка RETE TREES R805 
ШӨН тала ан а са R302.9, R315, R702 
FIRE SPRINKLER SYSTEM.......... R313, P2904 
Inspeetions'or s. ово и: P2904.8 
SIZIBOIOL - gees. oe rem rm EI УЕЛ P2904.6 
SPMNMEGIOGAUON -i > ... о о P2904.1.1 
FIREBLOCKING 
Barrier between stories.......... R302.11, R602.8 
GUTSY uou V ЕКЕ RUE EE R1003.19 
о ТЕ cr ta ai sce av abe + E ONSE athe ae R1001.12 
EIREPEAGES 2522 277010222206 Сһаріег 10 
Тао cna, ысы ы М ыш MEUM R1001.11 
теле Іле reso о А a ear wasis D: R1001.8 
DOOS TOP. ао ee Sus „дебе A РЕ N1102.4.2 
Factorysbulft а.а RE REIS E R1004 
FIG DIOGKING! cx dics axes дабы RESET use R1001.12 
WISE ое а distet rats Sit ин ок R1001.5 
FIRE-RESISTANT CONSTRUCTION.......... R302 
ЕТӘПӘОррІПШ к эша О е»: СШ R302.1 
Dwelling-garage fire separation ........... R302.6 
Dwelling-garage opening and penetration ... R302.5 
EXtfariOp Walls. £52 uA meat Л. ERES R302.1 
РОВС а tro RET R302.11 
FlO0IS ТЕТІ a МИМ ШЕП R302.13 
Е ое 5р whee CDS R302.8 
о ао. а. TE сеа R302.10, R302.14 
Penetrationsnt 931a: 25-25... EE R302.4 
Townhouse верагайоп.................. R302.2 
Two-family dwellings ................... R302.3 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


INDEX 


Under-stair protection................... R302.7 

Wall and ceiling finishes ................. R302.9 
FIRE-SEPARATION DISTANCE 

ОПАО л а ижады ык MEETS R202 

Exterior walls and wall projections ......... R302.1 

Ground-mounted photovoltaic systems ..... R324.7 
FITTING 


Definition applied to electrical installations . . . .E3501 
FITTINGS 


АА gd o ee соочи imapaq P3002.3 

POME OOMS, е ЕВЕ СС P3003.2 

МН oes s eret пони ЫТ P2906.6 
FIXTURE UNIT 

Раабе dolfinitiOn--. о cysts сеа мн R202 

Water supply; definition: :.-.....-...- ae R202 
FIXTURES 

RATAN CG MER ETIN И е таса. R307.1 

Plumbing fixture, definition ................ R202 

Plumbing fixture, general ............. Chapter 27 

Шар Seals. assu s crue P Oe EN P3201.2 
FLAME SPREAD INDEX. ......... R302.9, R302.10 
FLASHING. ........ R703.8.5, R703.4, R903.2, R905 
FLEXIBLE CORDS ....... E3909, E4101.3, E4202.2 


FLEXIBLE METAL CONDUIT. . . . 3801.1, E3908.8.1 
FLOOD-RESISTANT CONSTRUCTION 


General and structural ........... R301.2.4, R322 
КЛОП С «a cuneo E Уа аи S ACE Р2601.3 
РЕСОРА ИМ И causes er eder a Sere P2719 
KFEOORTURNACE-.-.. .—. ин XV M1408 
FLOORS 
дАроувагадо.......41:....: Table N1105.5.2(1) 
Bathtub'and;shoWer', . ао с о mns R307.2 
Gionereto-tonmground). v. zu nre renes R506 
Insulation for steel framed. ............ N1102.2.6 
их а CET P AUTRE R301, R501.2 
Slab-on-grade insulation requirements. . . N1102.210 
ВОШКИ ТА оо s ems nec ЗАБИ R505 
Treated-wood (on ground) ................ R504 
WoodMrarilig Gy. pee e S de R502 
FLUE 
рана ra ans rs o ntn e aos nar R1003.14, R1003.15 
BID. 22 ысы EUN R1003.11, R1003.12 
МИШ а Зети он cue Е onec R1003.13 
FOAM PLASTICS... ou we i es R316 
FOOD-WASTE DISPOSERS 
Discharge connection to sink tailpiece ..... P2707.1 
БИНЕН cereus nubes eor Rai P2716 
пілте Мес МС Сите Т. R403 
Excavation for piping near .............. P2604.4 
о Шик еј S REIN ee m on „лий R403 
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FORCED MAIN SEWER 

Mitten st, ТТГ... P3002.2 

MEHR METTE Ua NL P2503.4 
FOUNDATIONS leere Rm Chapter 4 

Cripple walls ....... R602.9, R602.10.9, R602.11.2 

ОЗЕ ОВО Sur ees T uaa R403.1.4.1 

ара UCT КС оен ROT IE D R109.1.1 

Insulation requirements ........ Table N1102.4.1.1, 

Table N1105.5.2(1) 

МЕТА СС. ао ысы к ШЕҢ R404 
FRAME 

тоот oe uiuos дозы ЫДЫ R109.1.4 
FREEZE PROTECTION OF PLUMBING. .... P2603.6 
EDERP GAS. а па бр s UE МО a Chapter 24 
FUEL OIL 

uu Ade A TON ыз»» еже» y M2201 

Piping, fittings and connections............ M2202 

PUMPS and valves ..... 2.2.22. na ES M2204 
FUEL-BURNING APPLIANCES 

(see APPLIANCE, definition) 

Identification сасе са сели Chapter 24 
ЕЏВМАСЕ5 

Clearance of warm-air furnaces.......... M1402.2 

EificioheVE ЖС... DN Table N11005.5.2(1) 

ЕЖОНОР лг Em E Tue Ма A тим M1401.4 

Floor (see Floor Furnace) 

Wall (see Wall Furnace) 

аа УУ Ср ВЕНЕ cuss НЕ ЗЕ M1402, Chapter 24 
EUSEB. д... ая E3705.6 

G 

GARAGES AND CARPORTS ............... R309 
GAS 

Appliance labeling .................. Chapter 24 
GAS PIPING SYSTEM NOT 

TO BE USED AS GROUNDING 

ЕЕЕЕЛНОВЕ,....:............ сс. Chapter 24 
В DE. Го eut END R502.5 


GLAZED FENESTRATION ....N1102.3.2, N1102.3.3 
GLAZING 


Aggregale.ateaq s а... .......... eine UWS es R303.1 
Greenhouses, glass т................. R308.6.6 
Protection оѓорептод5................ R301.2.1.2 
Required glazed openings................ R303.9 
Safety glazing and hazardous locations ...... R308 
И Иве ОЯН U. Q. LT PP ERA R308.5 
Skylights and sloped .............. R202, R308.6 
GRADE 
DISSE UMS е os caddis nce, ООРУК R202 
Gilümber. eo R502.1.1, R602.1.1, R802.1.1 
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Planes dea 6 nita Я R202 
Slope ot piping, definition... ...- sasona 2. soem R202 
GRAYWATER 
For subsurface irrigation ................. P3009 
Identification Tori oec t cde TE P2901.2 
Бирр Шева лее Р2901.1 
GROUND 
Benpitionof electrical. ..:....: 50.5 зани ка E3501 
Biogr (OI rong) еа R504, R506 
JOMECONNMECHON «uus а P2906.8 
GROUNDED 
оној КЕ. д. НИМ ИМЕ | 23501 
GROUNDED, EFFECTIVELY 
Ро ое ааа а ПОРУКА АК E3501 
GROUNDED CONDUCTOR 
BIDUO ЧАИ Т БОЕ E3501 
вс лус бе TERCIO e oc E3407 
GROUND-FAULT CIRCUIT- 
INTERRUPTER PROTECTION. .... E3902, E4203, 
E4206, E4207.2, E4208 
GROUNDING 
Effective grounding path ................ E3611.3 
Dad О перио teur 4з. HONTE E3908, Е4205.1 
GROUNDING CONDUCTOR 
[BI HUIUS а. але О ЕЗ501 
ЕО. е E3501, E3607.3.1, E3908 
GROUNDING ELECTRODE 
ИСРОР ат... сака E3607.4 
(Gies UM CE ETC ETT. E3607.2, E3611 
пот MT СЛАВЕ И OS oos E3501 
тера РТ у бе зе а ERE CC o E3603.4 
GROUNDING ELECTRODE SYSTEM. ....... E3608 
GROUNDING ELECTRODES ...... E3608, E3608.1 
МЕ роу ај УТО Е 23608 
GROUND-SOURCE HEAT PUMP ........... M2105 
GUARDED 
Definition applied 
to electrical equipment ................. E3501 
GUARDING ОҒ ENERGIZED PARTS ....... E3404.9 
О kaa cc easier TRE DER RETO R312 
БОШОН а ари сы а св R202 
GYPSUM 
WHOA в Z NR enin TERES R702.3 
H 
HABITABLE SPACE 
ВОО SETTE ET o> Sak eae eee oe R202 
ПАБ... RECENTE R311.6 
НАМОВАНК................... R311.7.8, R311.8.3 
Deftiiome dove ос ос. чо с-з И R202 
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HAND SHOWER (see SHOWER) 


HEADERS 

SII s solet lode обес ДИЛЕ m R610.8 

БЕО ца КыЛ Seco cS M R603.6 

ЖЕШ eA yey, Ot ТІПТ. R602.7 
LSE ЕТ СУ оро GSS IM R1001.9 

EXfensIon ье R1001.9, R1001.10 
HEATED SLAB 

benned. ns зе ои os tee ақы ATE R202 
HEATERS 

Baseboard то derat NETS SEN d M1405 

(ontralfürfiaces. e. еб: M1402 

ПБЈ үм; SZ ya sa k сли PE CEN RES M1407 

Elea Ups use e ecce E Ru M1403, N1103.1.2 

MESI eade sere ХӘН В R1002 

Eolo ated e uc rS Le M2006, Chapter 24 

раат, os aso Boda) Wun kee D cereos M1406 

Заа СТ 75777052252 Сһаріег 24 

ДЕ Его <0. Е аме» Ге АО н. (62445 

МОРЕ ГООЛ yku е. е Seems M1410, Chapter 24 

УА mane a Sa tense 2% Chapter 20, Chapter 28 
HEATING 

Load for calculation of energy ........... N1101.9 

КОЙШО es «di pn э. эз ete hut n ат. tr DES R303.10 
HEATING EQUIPMENT ............... Chapter 14 
HEIGHT 

BONNE а tot tents tes за а TERI R305 
HIGH-EFFICACY LAMPS 

GT MSDs >» ыы She ПАРИ R202 
HISTORIC BUILDING 

(BIS lo T а э EDO CIC ы е SPY aims oe R202 

Energy conservation requirements. ....... N1107.6 
HOLLOW-UNIT MASONRY 

(see MASONRY) .......... R606.3.2.2, 606.13.1.2 
HORIZONTAL 

FipeWdefihitilom,. oso TS Екс стена R202 

МӘПШӨП ІП: сеа rone ки ta PROS M1803.3.2 
HOT TUBS)... пл... R326, E4201, Appendix G 
HOT WATER 

[DOTT TDI. оно ево e oP eter R202 

Distribution pipe rating ................. P2906.5 

Distribution Systems... ее 5 cle eee А P2905 

Energy conservation measures .......... N1103.5 

Ваю а а ET tir M2005, Chapter 24 

РОО Уа ПОП ото мо rro без N1103.5.3 

Supplied to bathtubs. .. „ознаки чо озна P2713 

Temperature actuated valves for ........... P2724 
HUB DRAIN (See WASTE RECEPTOR) 
HVAC SYSTEM 

Eeakageteste i sacha Ee ER N1103.3.4 
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HYDROGEN GENERATING 


МИКЕРЦЕНМС:.-...-...... RR М1307.4 
HYDRONIC HEATING SYSTEMS 
Baseboard convectors -................. M2102 
ВОГ о SEED EE SE M2001 
Expansion айке. er 2s rie aw ae M2003 
Floor heatingisyStems: «sc. cO TAS M2103 
Operating and safety controls............. M2002 
Piping systems installation ............... M2101 
| 
IDENTIFICATION 
Materials, systems and equipment 
for energy сотрііапсе ............... N1101.10 
IDENTIFIED 
Definition applied to electrical equipment. .... E3501 


INDIRECTLY CONDITIONED SPACE 
(see CONDITIONED SPACE) 


INDIVIDUAL 

Branch Circuit; definition... излеа, TIE Res E3501 

Sewage disposal systems........... R202, P2602 

Water supply and sewage 

disposal УЧАТ... m pM P2602 

INFILTRATION 

Airleakage .......... N102.4, Table N1105.5.2(1) 

ее, cre cs, „м ИЛЫ Ө а Дина a R202 
INLET 

To masonry сһітпеув................. R1003.16 
INSPECTION 

Excavation for PIPING: « «ie сека Р2604.1 

Fuel-supply зузјет................... Chapter 24 

окритртавувет < -otea lu Tina D Р2503 

Ора ОТА MN SSS Sas a «Write, СУТ R109.1 
INSTALLATION 

о аррнапсеве с rd Pe Tee M1307 

Of cooling and heating equipment ........ M1401.1 

ОЛ Қ Ты RU М1601.4 

RSF TIS NMG Sire е аи в R1003.12 

ЕРШАТ. у Д зра Р2705 

SSP Wal ACE ва Se l арт ade restet M1409.3 
INSULATING SHEATHING 

POS. 2а кылк RE Фрањо R202 

Requirements ........ N1102.1.2, Table N1102.1.2 
INSULATION 

Аруай... „ЖЫМ ТОА S R906 

Air-impermeable .......... R202, Table N1102.1.1 

Basement Wal a 2.40.22 4552 N1102.2.9 

Ceilings with attic spaces ............. N1102.2.1 

Ceilings without attic spaces. .......... N1102.2.2 

Grawl spaco мај... emer ze N1102.2.10 
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ШОШ КОК ТЕН 2 а N1103.3.1 
Eavebafllo. ЮГ... ОВ N1102.2.3 
Бізшевртеайс<. Ғы сл мис ман R302.10 
Bicis ovens i N1102.2.6, N1102.2.8 
БОЯ МЕС “осло NITE R316 
HobwalterDiping. cies vtm N1103.5.3 
Identification of............ N1101.10, N1101.10.2 
Installation оҒ........... N1101.10.1, N1101.10.2, 
N1101.11, Table N1102.4.1.1 
Masonry veneer support ............. N1102.2.12 
Е ЕО ҮС N1102.2.5 
Mechanical system piping ............... N1103.4 
Product rati ОГУ. а aco. оаа е N1101.10.4 
Protection of exposed foundation ...... N1101.11.1 
Protection of insulation on piping. ....... N1103.4.1 
Requirements .............. N1102.1.3, N1102.2 
Slab-on-grade floors ................ N1102.2.10 
Steel-framed ceiling walls and floors . . . . . N1102.2.6, 
Table N1102.2.6 
ае = N1102.2.13 
INTERIOR 
ПИ В eu ae R702.2.3 
KOS SS... urne „Жар ee R702.5 
ЕКО КО ODE И ЕВИ e TE So R702.2 
Касами es T. ocu u. uu s m mre E Chapter 7 
INTERMEDIATE METAL CONDUIT ... E3801, E3904 
INTERRUPTING RATING ................ E3404.2 
Пао сан РТИ OE PL. 23501 


IRRIGATION (see SUBSURFACE IRRIGATION) 


J 
JOINTS, PIPE 
Апа соппесноћо.. ssc as sec bee se oe P2906, P3003 
а аи ер м ане а oa P2704.1 
JOIST 
EU) са eer R502.6, R606.6.3.1 
JUMPERS 
О о] Lue hr edad aps E3609 
VUNGTION BOXES ............. E3905, E4206.9.1 
K 
KITCHEN 
ОО T EE a. v u a s s ее ou R202 
KITCHEN RECEPTACLES ........ E3703.2, E3901 
L 
L'VENETERMINATION :......:..... „5. M1804.2.4 
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LABELED 
РОТИ синот оти R202 
Definition applied to electrical equipment. .... E3501 

LABELING 
DISENO TS сре 3 лоз ТУВЕ КЕТЕ С. M1303 
ВИРОБ о ами аль ел LL UL R202 
Fenestration product ....... N1101.10.3, N1102.4.3 

BAM НОЈЕ Она с serrer EIE E4003, E4004 

LANDINGS ........... R311.3, R311.3.1, 2#311.3:2, 


R311.7.6, R311.8.2 
LATERAL SUPPORT....R502.7, R606.6.4, R607.5.2 
LATH 


а ПО co. ER E СС, ТЫ РАНА АА R703.7.1 
ОО c Ok оо ccrte ЕТ R702.2.3 
БЕМИРРВҮСІКСІЛТ;;...........-.....:. ЕЗ703.3 
LAUNDRY TUBS 
Drain connection to standpipe ......... P2706.1.2.1 
КӘСШТӨШЕШ ла 20 its toe acre eor m s s 22715 
LAVATORIES S u... ае P2711 
Свалка МИА oe R307 
Waste OBIIOlS 2.95. T... oh vasa dime eran Р271133 
LEAD 
Allowable amount, potable water 
COMPOR ONS Tunc tra CEDERE Р2906.2 
Bends and Hapa- ....... TREES P3002.4.2 
САН о. „чш oy О P3003.4.1 
ASHE es. оо ско, удаа ао С. P3002.4.1 
ПА У ел оо село. со ORES БАЕП R104.8 
LIGHT, VENTILATION AND HEATING ........ R303 
LIGHTING 
ПОП TOOTTIS s 5.5, аар wa a R303.2 
Ра „соат ca коми POSENT In R303.3 
Exteriorstalrs... 2c УТ ЕИ R303.8 
навцаветоотон.1......... tms R303.1 
ОИ S Ton ede 95.4 же. нус а R303.7 
Luminaire in clothes closets............. E4003.12 
Euminaite installation. .......... ло. аА E4004 
касест оа. ds E4003, E4004, E4206 
HocessEd t ил а eren N1104.1,N1102.4.5 
Required glazed openings . .............. R303.9 
Бу ера noce ШЧ КУЖ ЛЫ ЧЫ N1104 
LIGHTING OUTLETS 
EXT оро ite dios t ка EL MATIN E3501 
Required lighting outlets.................. E3903 
LINING 
fem t dese c 5 MEME — R1003.11, R1003.12 
BINTEE ОЕ. Ы bos due ve: R606.10, R608.8, 


К703.8.3, R1001.7 
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LIQUID-TIGHT FLEXIBLE 

CONDOS ea her gee ee t.u arena E3801.4, E3908.8.2 
LISTED 

Definition applied to electrical equipment. .... 23501 
LISTED AND LISTING 

Definition applied to building and 


mechanicaliprevistoris.- .... «3 КЕ mi R202 

Mechanical appliances................. M1302.1 

Potable water components. ............... P2609 
LOAD 

Xo [o ова LAVORI QE ene Алуан R1003.8 

DEE Gl (iz io is, Sine eas, eee ee а E R301.4 

Definition, dead апа Ње................... R202 

рус оде а за pu ku TID NE R301.5 

ШЫ обја ич u ma E Phu DESEE R301.6 

Seismic risk map. «eve» eos mes Figure R301.2(2) 

SNOW NOAA тар «ecc тен је Figure R301.2(5) 

Wind'speed тар.............. Figure R301.2(5)A 
LOADS 

Brapchyjeireuit- loads s.s: ата em E3702, E3703.6 

Feedenload Ay... га). ddr ЕЗ704.2 

Feeder neutralload ................... E3704.3 

Eleirizontaliload:. со а has. eee AE602.1 

Samioe' load. ox ope eet aes A: зони E3602.2 
LOCATION 

(ИЦ COS, аа те. М1408.3, М1409.2 
LOCATION (DAMP) (DRY) (WET) 

DS EOS «ous actore bot eee E3501 
LOG HOMES. ......... N1102.1, Table N1102.4.1.1 
LUMBER 

Таба ла л R502.1.1, R602.1.1, R802.1.1 
PESMINAIRE X. ores vare eret = ДУМЕ E4004 

с — т. _ "ж OCIO А E4004.8 

M 
MAGERATING ТОГЕТ.................... P2723 
MAKEUP АЕ ои о Ы Еу» NS M1503.4 
MANUFACTURED HOME 

[riori De e Po жал» ФА EE E SC R202 

о оО РЕА ж х= деда Аррепаїх Е 
MASONRY 

IIS... Q. S е» ep ла R606.11 

АНЕ ае оТ R606.13 

С сҮ сє ле пер ие R606.8 

ӨНЕГЕ: а аса паде тв TENIS ЕЕЕ R606 

Hollow unit ........ R202, R606.3.2.2, R606.13.1.2 

Переа С M R109.1.4 

Seismic requirements.................. R606.12 

Solid. definitio оо еа TEE R202 

Чеп е итче et Си. R703.8 

Veneer attachment..................... R703.3 
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MASS WALLS......... Table N1102.1.2, N1102.2.5 
MATERIALS 
НР TU TOT Yo D Dato R104.11 
Combustible ......... R202, R1001.11, R1001.12, 
R1003.18, R1003.19 
БОШЕЦОТ с e e Sonn M1601 
Богњашкегассезвопев .,............---;: P2702 
FOr UNOS t n ТІ D IR R1003.11 
For fuel-supply systems .............. Chapter 24 
Eordhearthextensioh. а зона R1001.9 
РО [nto ео ODE Me Dopo tan R703.5 
Hydtonic рјре: . 22. sous 6 «+ M2101, M2103, M2104 
РОО Oe A we. eos stets P2906, P3002 
MEANS OF EGRESS 222722277 R311 
Attachment of landings, decks, 
balconies and stairs: s o alea oce R311.5 
OS lo RAAT лае TU R311.2 
Floors and landings at exterior doors....... КЭТ 
FUE VIS т о ET UE ORO QOEM R311.6 
КАЕ SE сочинети iut ДА IEEE R311.8 
НЕ ЕЛИ И р ФӘ ЖИМ. бе. R311.7 
MertiealedresS а сони иа R311.4 
MECHANICAL 
ПВС e sues aue Z ua уйча а R109.1.2 
System requirements .......... Chapter 13, N1103 
MEDIUM PRESSURE FUEL-GAS 
БІРІМӘЗҮЗШЕМ!.. 222222262222... Сһаріег 24 
MEMBRANE 
С с аА ИРИ е res RAE R302.4.2 
Ројуећујепе ................ R504.2.2, R506.2.3 
Waterprooflhig . = бр e е dor жа» eR R406.2 
MWAICIEROSISIIVG: «Severs v a Sims gates eps R703.2 
METAL 
ГИНЕН? ҚЫМЫЗ ЖАҚСА; uta ere gi з Chapter 16 
КОО panels, SDS ыд. ыа IN ы R905.10 
Roof:shilgles... s c.n TN Te R905.4 
METAL-CLAD CABLE ............. Table E3701.2 
METHODS 
Water distribution pipe sizing .......... Appendix P 
MEZZANINESUO m oS: пал R325 
MODIFICATIONS ом R104.10 
MOISTURE CONTROL 2... и и ин и R702.7 
MORTAR 
ШО. са ен АСТМА Аы МИР R606.3.1 
MOTORS 
Motor branch circuits........... E3702.6, E3702.7 
MULTIPLE 
Appliance venting systems............. M1801.11 
БІНЕСЕ ЕУ TUE RAT a ORTOS R1003.13 
MULTIWIRE BRANCH CIRCUITS ......... E3101.5 
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N 
NONCOMBUSTIBLE MATERIAL 
BJ а Bees ciate “Z. IT w B R202 
NONMETALLIC BOXES ........ E3905.3, E3908.16 
NONMETALLIC RIGID CONDUIT .......... ЕЗ801.4 
NONMETALLIC-SHEATHED 
оймыш A ns a ние ка a E3705.4.4, E3801.4, 


E3905.3.1, E3908.8.3 
NONPOTABLE WATER SYSTEMS. .. P2910, P2911, 
P2912, P2913 


NOTCHING 
ПОИСК. EE e E3402.1 
For mechanical systems ................. M1308 
EorplumbitgbIDIlg ce senn аа metit Р2603.2 
SC SB PNE EET R505.2.5, 55.3.5, 
R804.2.5, R804.3.3 
НОВ studs. ned ees го са R603.2.6, R603.3.4 
ООО n НИ son tah R502.8, R802.7.1 
MUSEI SIS о ede IEEE E R602.6 
W0og (op plates: ое ne «hale a Es R602.6.1 
о 
OCCUPIED SPACE 
LES TRUST exi Pic vances PR TOR I CIR але R202 
OIL 
Pibititad'eonnecons.. . 2 а ec TREES M2202 
Supply pumps and valves ................ M2204 
ШО Arl. И И а ая M2201 
OPENING 
ШЕЕ ӨН ре ин» ЕН R302.5 
Requirements, 
combustion air .......... Chapter 17, Chapter 24 
Waterproofing of piping penetrations....... P2606.1 
OPEN-TOP GAS BROILER UNITS........ M1505.1 
OUTLET 
ЗО eee sedes wiwa зала Chapter 24, E3501 
OVEN, WALL-MOUNTED 
Definition applied to electrical provisions... . . E3501 
OVERCURRENT 
DIUI octo u a MONTE EU E3501 
OVERCURRENT PROTECTION ............ E3705 
OVERCURRENT-PROTECTION RATING. .... E3705 
OVERLOAD 
з л скана EE E3501 
P 
БЕВЕВВОДНЕЈ Ceo oem +з» noa ran E3706 
Clearance and dedicated space ......... E3405.2, 
E3405.3 
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О os u rm dg P OPEN b E3501 
SIPS) URS SR оно Я, 7 E3405.3 
PARAPBEDSS DL... R302.2.2, R606.4.4 
PARTICLEBOARD 
КОШ а сека са а TEES R503.3 
Walls Е одекна Soc ya CUT EE R605 
PENETRATIONS асо И R302.4, R302.5 
BERMETSS оо nu a eae Ж ИЦ a a R105 
PHOTOVOLTAIC PANEL SYSYTEMS ........ R907 
орау и Тул ИЛ НИЦИ зака sa EO UY R606.7 
АЗ qo s аз ТОРА USA etu e R404.1.9 
PIPE 
о FEN INIRE eee P2906.6, P3002.3 
Materials listing ........... Table M2101.1, P2609 
СНОВ а ERECEIQULVES 2E T P2603 
Standards, drain, 
waste and уепі.............. Table P3002.1(1), 
Table P3002.1(2) 
Standards SOWO ian soucis а э» Table P3002.2 
Standards, water зирру.................. P2906 
PIPING 
Connections and materials. . . Table M2101.1, P2906 
Drain, waste and vent .................. P3002.1 
Excavations next to footings ............. P2604.4 
Fuel-gas size determination. .......... Chapter 24 
РӘһӘНаотет ИЕ ME. e P2606 
Protection: Невы. Р2603 
Sizing methods, water distribution......... P2903.7 
ОНОРОН ОЛ. ES. M2101.9, Chapter 24, P2605 
PITS 
Applianceilocation ‚ен. M1305.1.3.2 
PLANNING 
ӨНЕ Е ЕРА E aa e ме ест Chapter 3 
BAND СЕН oras GUT BN CUNT R106 
PLASTER 
ВОЛАН И E sts R709;7 
о doe сула з. А. R702.2 
PLATFORM LIFTS AND ELEVATORS ........ R321 
PLENUM 
ЕРРЕТИ E DUE EL R202 
Definition, electrical installations ........... 23501 
PLUMBING 
EPHULOCGIGBFanOOS S соо ret maa a R307 
РЕЛЕ UE ТС Ded аи Chapter 27 
ОСНО OO ролна кан с R109.1.2 
я E T Eas P2702.2, P2905, P3002 
Requirements and definitions............... R202 
Systamidefnition. Со... кина S Specs R202 
Third-party certification. ....:... eee P2609.4 
Пара сна Масло Bata а сни Chapter 32 
OU Жкн. Жы T a Chapter 31 
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PLYWOOD 

CUISINE TEC R703.5 

Мана мас... EE R604 
POTABLE WATER 

ВеО е chon duis rir ETT S aN R202 

РО listing os. ones dee. „ММЧ. P2609.4 
PRECAST CONCRETE 

БОШ cae ИУ cs kI P R403.4 

Foundation material . „204. LEER. К402.3.1 

Foundationmalle ыла RINT R404.5 
PRESSURE, WATER SUPPLY 

О се тона равна e E RET SEPA P2903.3.1 

МШ vtm т УС ЕНИ P2903.3 
PRIVATE 

Sewage disposal system ............. Appendix I 
PROHIBITED 

POINTE р C CL а P2706 

KONTA ое М.Л ERAS UT M1602.2 

ЕВА Ты ri TIU ERATIS RS P3201.5 

Valves below grade .................. P2903.9.5 

Matenmciosdis Mas M Me E а а P2712.1 


PROPOSED DESIGN (ENERGY). .... R202, N1105.3 
PROTECTION 


Against decay and termites .......... R317, R318 
даа ана a. ссе m y REN NES Appendix F 
Of backflow ргемещег$................. P2902.6 
OP ASMOUS саз ШОШО е: ое сето ока Chapter 24 
Of potable water supply .................. P2902 
PURDINSL EE. ue retur е R802.4.5 
PURPOSE So rss E E R101.3 
R 
RACEWAY 
pornos азда амалды ERN E3501 
Raceway іпвіз!айопв.................... E3904 
Raceway зеа!$................ E3601.5, E3803.6 
Raceways as means of support.......... E3904.4 
RADON 
КАБЫ DORSET RERO D se Appendix F 
RAFTERS 
ӨШЕШЕӘӨГІШТВӨГ: 2,2552. оро и ST R802.1 
ЖОТА E o OEE pter И ҮЧ R802.1.1, 
Tables R802.4.1(1) — R802.4.1(8) 
RAIN TIGHT 
Definition applied to electrical 
PROVISIONS одо ov acide o mer ВЕ знај mee рана E3501 
RAINPROOF 
Definition applied to electrical 
PROVISIONS ae os SDN к» 22. er ERUIT TE E3501 
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RAINWATER 
Ideniticationdor.. „оо ve ге сочен ENTER P2901.2 
Барро шев... RE Р2901.1 
Ары ЕРТЕ наве КЕШЕА. R311.8 
RANGES 
Branch circuits for гапде5............... E3702.9 
RANGES AND OVENS 
Vertical clearance above cooking top...... M1901.1 
READILY ACCESSIBLE 
DOR O es s mro RR ылы eee ds ee R202 
Definition, electrical installations. ........... E3501 
RECEPTACLE 
Definition scere red. ТЫРЫ E3501 
RECEPTACLE OUTLET 
DISQUE ERE T ORE TU V Ич а EO И E3501 
бесе outlets. «5s aeu occa e wk e 23901 
RECEPTACLES 
Rating, type and installation ............... E4002 
RECEPTORS 
Plumbing fixtures and traps ........... Chapter 27 
5ite-bulltasheWOr: «zu scere S's Пела P2709.2 
VV SION. stat сылы ote ate MENS расно ае IR MERE P2706 
RECESSED LUMINAIRES ...... E4003.5, E4003.12, 
E4004.8, E4004.9 
RECLAIMED WATER 
Ie SEO тог. ae re oer иа» T Su P2901.2 
SSCP Vat ПТО. TR rn вина P2901.1 
REPAIR 
ШӨПНЕС EN њи RTT EE ERSTE A: R202 
Requirements, energy conservation. ....... N1110 
REQUIREMENTS 
Connections for fuel-burning 
аррпанцсев ан T mov es гаси ча Мк Chapter 24 
| ОНА а, кна hak Ga sa utens MS e S M1602 
RESISTANCE TO GROUND 
кото ОИ ын etre haw E3608.4 
RESISTANT SIDING MATERIAL (see MATERIALS) 
И nee us замена M1602 
RIDGE BOARD ым МТТ R802.4 
RIGID METALLIC CONDUIT................ E3908 
RIGID NONMETALLIC CONDUIT.......... E3801.4 
ROOF 
О эулетш у» E неа X EN TT R905 
кана не и a sS Bikes рана TERT SLT R903.4 
ЕПЕХОНБӘШСАПОП v за secca E ни а реа E R902 
АА ee Meo оре R703.4, R903.2, R905 
ӘБ 5 Е ГРЕК tan ЖЕСЕ УЛАТ. R904 
Berol tque о qs etae R908 
Rooftop-mounted solar energy systems . . . . R324.3, 
R324.6 
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Stesiiframiide а... ИМА R804 
Ма оте еј атички есен осна ae а R802 
ROOF ASSEMBLY 
а нем а И TU a R202 
Insulation installation............... N1101.10.1.1 
ROOF-CEILING CONSTRUCTION 
(see CONSTRUCTION) .............. Chapter 8 
МИП са ones эе» суару R802.11, R804.3.8 
ROOFING 
Жыла cor НТ” R905.9 
Liguid-applied coating. . musis.. o rnr beures R905.15 
Modilie c ей ................ ә R905.11 
Sprayed polyurethane іоат.............. R905.14 
Thermoplastic single-ply ................ R905.13 
Шһепповегвіпдів-ріу................... R905.12 
ROOM 
Area, height and dimensions .......... R304, R305 
Heaters, vented .............. M1410, Chapter 24 
ИОВ 96 seen erm см E R304 
R-VALUE 
о есчо но МИЯ НК СЕ R202 
ОРИОН и ао атаки N1102.1.3 
S 
аа ааа R306 
SEISMIC RISK МАР............. Figure R301.2(2), 
Figure R301.2(3) 
SEPTIC TANK 
"ГИ о Е АШ ААДА ЫН, CEPR R202 
SERVICE 
IDGBUDUS ы + IT TERRENT aB E3501 
SERVICE CABLE 
DENUIGU VAGA три TD ИЕ S SEN E3501 
SERVICE CONDUCTORS 
S s ОУУ. E соя №, одб совети E3501 
Гоа уота оз asit eren dent! Zh de E3605.9.5 
зле. а. У. E3605.1 
Ovenoad protection :............ eos E3603.3 
Rating of ungrounded 
СӨЛМІРӘСОПОЦЕТОГӘ);» ае ttes E3602.1 
АЕ 6 6 ti NND EE TEE cua N E3603.1 
SERVICE DISCONNECT 
Поле а estu lo tata vi ere E3601.6.2 
таа L. Lu E T T TORT T E3601.6.1 
Мәхінштіршпбегог................... ЕЗ601.7 
БИН ИО А арыс ааа. сер ope е ДЫ ЕЗ602.3 
БЕНЕН Uu TE NER ECT CREE MODS E3601.6 
SERVICE DROP 
вәккансес 27222222222... E3604.1, E3604.2 
ПОЛА u... c. w (Ca taa D ГЫ E3501 
Bointetbattashiment . ................... E3604.3 
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ПЕ, Е RC ERR Е E3501 
SERVICE LATERAL 

ШОШО КЕ E uua e REN ae E3501 
SERVICE ГОА)... лете нон eee E3602.2 
SERVICE POINT 

ОЛОО оа soonest : 2? SDN E3501 
SERVICE UTILITIES... dtm БРИ R111 
SERVICE VOLTAGE RATING............. E3602.4 
SERVICE-ENTRANCE CONDUCTORS, 

OVERHEAD SYSTEM 

Пи оо искра EI. E3501 
SERVICE-ENTRANCE CONDUCTORS, 

UNDERGOUND SYSTEM 

UGH dae t PME Wege E3501 
ОВО ЦЕ S I oo escas est оа p Chapter 36 
SEWAGE 

ОВ руке те оо, am ара aA P2602 
SEWER, BUILDING 

PONM 9UescfQJ PEN Ата ыы I R202 

Replacement by PVC fold and form method . . .P3011 

Separation from water service ........... P2604.2, 

P2906.4.1 

Орвел crier АС E P3005.4.2 

WSR ТН нај SSES P2503.4 
SHAKES 

MOORE Сао га o eg R702.6, R703.6, R905.8 
SHINGLE 

ОНО ТШО, ане К905.2 

ШЕТ оо оо седела O R905.4 

ОВЕС САҚЫ уы ЭТОТ R905.6 

UUGOO EE oe оа то рабо муљ са T R905.7 
SHOWER 

орао o а лата s ғысы а а И R307.2 

OHIO VAIO Со stereo cc tege ЖаН P2708.4 

Control valve riser to shower head. ........ P2708.3 

АОИ S Ae ic nA P2708.2 

MS RES ous ОР ЕС. R307.2 

Нап сл о си ей Р2708.5 

ск ЕК Saket а. оно У У Р2709 

Әрасенейітейгі оке ses 22. 222% R307.1 

otalkaimenstolsm Tcv REN е Са P2708 

FUERANT PUE ERE VT P2710 
SHUTOFF VALVE (see VALVES) 
SIDING 

Exterior Gouan . Jee we oc POS OR РАНО R703 
SINKS т р Ene P2714 
SITE 

АП, aS а Ae T EET R319 

Preparations... 20. ....... R408.5, R504.2, R506.2 
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SIZE 
Of combustion air openings ........... Chapter 17 
ОТОО S araa име Ut зо E E и НИ R304 
VANUS IC END бЫП СИ COR ORIS yu OU. P3201.7 
SIZING METHODS 
Mater DIDING 7 nace ес P2903.7 
SKYXPIGHES! ено pha oe SENE EN R308.6 
SLATE: SHINGLES ... 5 125 209250584 R905.6 
SMOKE ALARMS Lee erret te NIE R314 
SMOKE-DEVELOPED INDEX ..... R302.9, R302.10 
SNOW LOAD MAP .............. Figure R301.2(5) 
SNOW MELT SYSTEMS. ................ N1103.9 
SOILS 
Collapsible (definition) .................... R202 
Compressible (definition) .................. R202 
ExpansiVe' (tas I or). ires ааа R202 
SOLAR ENERGY SYSTEMS ......... R324, M2301 
Building-integrated photovoltaic systems... . R324.5 
OUO... s «шше дыр аи Е АА R202 
Ground-mounted photovoltaic systems ..... R324.7 
Photovoltaie Systems. «x. e Sm» en R324.3 
Roof access and pathways. .............. R324.6 
Rooftop-mounted photovoltaic systems ..... R324.3 
Solar thermal systems .......... R202, Chapter 23 
SOLAR HEAT GAIN COEFFICIENT (SHGC) 
FO N d К уха а nte S о Table N1101.10.3(1) 
БӨНПЕӨС; а one VENE лг. R202 
ВО «hick an es ср <. N1101.10.3 
SPANS 
Steel (allowable)............ R505.3.2, R804.3.2.1 
Wood (allowable) ............... R502.3, R802.5 
ТА ба Зу к» В Р R326, E4208 
SBHIGES А Пт „око се be E3406.11 
SPEIGES AND TAPS У... E3803.4 
SPRINKLER (see FIRE SPRINKLER SYSTEMS) 
STAIRWAY S a ух тозса cer SEPA йз R3117 
Alternating tread devices .............. КӚЛІ ТЕЙ 
Bulkhead enclosure ................ R311.7.10.2 
НЕ ШӘ ЕЕ «cca ЧИНЕ УК И. „СҮН R311.7.8 
ПӘН ӨШТІ 222,22 ааа suere 22.4 R311.7:2 
ао. 200s era de ek lls a ТК ЛҮ EYE R311.7.9 
BANGING SOR OA н NS SERE TEENS R311.7.6 
NOSIBOS ӘМ ec л Gss ba 7202 R311:7:5.3 
ӘШБ SIBI е тт... e TIE R311.7.12 
ЭРА ба T дз тк SU. R311.7.10 
Treads andrisers........... R311.7.5, R311.7.5.4 
Меса вена со НМ ШЕ R311.7.3 
Walking surface slope ................. Ка 
Мапе MT TRES R311.7.4 


2021 OREGON RESIDENTIAL SPECIALTY CODE 


INDEX 


МИНИС сване se Узе... TETUR R911:7:1 

VINO MCACS tu S ETT R341.7.5.2.1 
STANDARD REFERENCE DESIGN 

О c Вол a ss w Cer onse ai E R202 

Requirements ......... N1105, Table N1105.5.2(1) 
STANDARDS. ............. Chapter 44, Appendix G 


STANDPIPE (see WASTE RECEPTOR) 
STATIONARY STORAGE BATTERY 


ЛЕМ ores эло UE SM ГТ R327 
Eouniomi qo cx sae TTE R202 
STEEL 
Pipe PaCS ШЕ. R1001.5.1 
EIGORSODSITUGBOTT. a a aana IRL м. R505 
Framing, insulation requirements ....... N1102.2.6 
Roof-ceiling construction. ................. R804 
WANG rs u Ls tipo виа y Uc nets R603 
ЭТОРЛУОКСОНКВЕН,..............-;:... R114 
SISGSN'SHEETERS У mis ace селото ај ss: R323 
STORY 
PO GOD сее е aq ақ CPV Ue R202 
STOVES 
Eaetory-built fireplace: лесе сав wt cantare es M1414 
STRUCTURAL AND PIPING PROTECTION ...Р2603 
STRUCTURAL INSULATED PANEL (SIP)..... R610 
STUDS 
таео) Ou мысы ыма ы Vya E EN: R602.3.1 
ВЕРЕ eM mE po aa R603.2, R603.3 
UPS LT R602.2, R602.3 
SUBSURFACE IRRIGATION SYSTEMS ...... P3009 
SUMP PUMPS.. teamed s Р3007.3.2, P9908 
SUMPS AND ЕЈЕСТОК5.................. P3007 
SUNROOMS он. R301.2.1.1.1, R303.9.1 
Ds rM IE DARE M R202 
ESnestration wc ertet «азык N1102.3.5 
ІШЕШЕНОНР; ас жуз». тал а x ADS N1102.2.13 
SUPPLY 
Combustion аг ........... Chapter 17, Chapter 24 
UPL. aote паноа чки ы Chapter 24 
Oil supply pumps and valves ............. M2204 
FequitBdigas.« uuo зек ror il у ЕЕ Chapter 24 
О оо са 5 ve роба аеро TELS TEX x M1602 
Е О с Chapter 29 
SUPPORT 
ONdGGKS 26 а cer cecus w sue R507.9.1.2 
Ное А 272292: UE IU M1601.4.4 
Жый сы. S ees v uoto A R502.6, R505.3.2 
Of masonry chimneys. 2 c... oo ак e R1003.2, 
R1003.3, R1003.4 
ра" Аа ге M2101.9, Chapter 24, P2605 
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SUPPORT REQUIREMENTS 
FOR WIRING METHODS ............... E3802.1 
SWIMMING POOLS, SPAS AND 
TIO на MERC R326, N1103.10, 
Chapter 42, Appendix G 
SWITCHES 
ПЗ A Oh TEENS E3501 
Rating and application. =a <s «seme ms mete E4001 
SYSTEMS 
Mechanical venting ........ Chapter 18, Chapter 24 
Plumbing, drainage, waste 
andenung^ ene Chapter 25, Chapter 30, 
Chapter 31, Chapter 33 
T 
TAIL PIECES, PLUMBING FIXTURE ........ P2703 
TANK 
For fuel oil-burning appliances............. M2201 
iin er UU TERTERETQETT OTT R202 
TEMPERATURE ISOLINES........ Figure R301.2(1) 
TEMPERATURE LIMITATIONS. ........... E3705.4 
TEMPORARY STRUCTURES ............... R107 
TERMINABSEE S oo ага ка тв ћи e RP ЕЗ406.10 
TERMINATION 
ао M а о EE CEDE. R1003.9 
Of vents (general)... usce .. nre mise M1804.2 
TERMITES 
Infestation probability map. ....... Figure R301.2(6) 
t aa ОВИЕ пете A Ape М а c R318 
TEST 
For leaks in supply piping ............ Chapter 24 
Of backflow preventers ................. P2503.8 
ODbulluing/SeWOers. «x». cece . e eoe P2503.4 
ТРЕТО Уе. U. U... u. see ez P2503 
О пина E sonic RR ss oe YI ats P2503.6 
THERMAL ISOLATION 
КОНОК уу уу они R202 
ете ISIS... ......... u... ФЕ aon N1102.2.13 


THERMAL RESISTANCE (see R-VALUE) 
THERMAL TRANSMITANCE (see U-FACTOR) 
THERMOSTAT 


ОВЕНОТ, ааа Gu RE ETE N1103.1 

Dead MW ot ат. R202 

РТОСТА Ае са N1103.1.1 
THICKNESS 

IoncbunnmevwWellst. urere rtr ess R1003.10 
TIES 

Ее R703.8.4 
TILE 

Shingles (clay and concrete).............. R905.3 
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TIME SWITCH, PUMPS FOR POOLS ....N1103.10.2 


TOILET, BATH AND SHOWER SPACES ...... R307 
TOWNHOUSE 
DIST ИВ О ee = е е и ИК R202 
Parapet:construction) ......... ОСИ R302.2.5 
ОВИЕ A S Gr ЗО co ОГО ЛЕУ, T R101.2 
Берага О аен а Н R302.2 
Structural independence ............... R302.2.6 
TREAGKUIGHEING:. а: се orn umuy s E4005 
ДЕКАНЫ UCM ss пои ПАЗОВ Chapter 32 
МЕС ИКС С. о И R202 
Вол... SAY eee P3201.4 
Seal DIOteetibli- ост зе ped S P3201:2.4 
TRENCHING AND BACKFILLING........... P2604 
TRUSSES 
ИНТ со. R505.1.3, R804.3.6 
Mood ЕНИ кана DM Z 1 R502.11, R802.10 
TWO-FAMILY DWELLINGS............... R302.3 
TYPE OF VENTING 


SYSTEMS REQUIRED .... Chapter 18, Chapter 24 


U 
U-FACTOR 
DG TG DO Co eer sot a pa ka Н E лыс R202 
Ребе 1 тот ом ву Шы: Chapter 11 
UNDER FLOOR 
ACCOSSTO'TUFDa6OS; «x; cre ene чаре M1305.1.4 
ӨТІЛІ ы око: Pasa armatas c sme d M1601.5 
ОНО Doe uso Баке МЕГА ЕВИ оС R408 
UNDERGROUND INSTALLATION 
REQUIREMENTS 
PGMS SUING AT д Ж ПН ac Beare RASEN M1601.1.2 
“ке. 5) TEE E IT EET s a cae ус E3803 
АТЕВ СТИ ТЕКСЕ s. д ТАТЫ Ете Е4203.7 
UNDER-STAIR PROTECTION. ............ R302.7 
UNVENTED ATTIC ASSEMBLIES.......... R806.5 
UTILIZATION EQUIPMENT 
DENDO ренда Ар смо цо Еа E3401 
V 
VALVES 
Баса Лара сыл В P3008 
Msc. TT — em. Chapter 24 
Que ecu aeos PRU М2204 
РИШ ABS S Licet ERR ERE P2903.9.3 
Relief, water heater ..................... P2804 
Shut off, water ћеајег5................ P2903.9.2 
Slut. Of, watersupply. oo... mt P2903.9 
зло не ара Вие osos ta EE Chapter 24 
Sito Tel alie ти. оа oe SCIENS M2204.2 
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VAPORIRETARDERS. .......... РОИ. R702.7 
Benno e Ат. R202 
VENEER 
ЕС зы c CN RETI ТІЖКЕСЕ R703.7 
VENT 
ВАРА ИВ оса ke ss coe ede ао Ареа Chapter 24 
EN [Vite lay ан ла О ЕЛИ ee Chapter 24 
ES VER Жаса озса aan M1804.2.4, Chapter 24 
Plumbing system, definition ................ R202 
ШӘНМТІНӘШОПІ, S а TRES IS E E ке M1804.2, 
M2203.5, P3103.5 
VENTED 
Decorative appliances ............... Chapter 24 
Ковано подо око RA RS M1408 
ROOMAS a5 C.so sd ess ER раат >. M1410 
ТОЛМАС Ө виц с ан. ее M1409 
VENTILATION 
ZXCIOIDIDORTOOIDSÓ а Me на ors R303.2 
Bathroom and Кісһеп............. R303.3, M1505 
rorhydrogenm systems. o vias En M1307.4 
Habitable: TOONS т. а дата tu ТЕР R303.1 
ESO OE ud аба NEN К В R806 
Undeitop s. aei › вани с R408.1 
Whole house: s. omen M1505.4, N1103.6 
VENTING (MECHANICAL) 
Chimney and vent connectors ...... R1006, M1803, 
Chapter 24 
Gomponenis- ИРЕНА сте ast M1802, Chapter 24 
FRG DIEGO зато esit eB ORE ее R1006 
КОРАТА, з Wir a M1801, Chapter 24 
кедигед.:::.:....:: M1801, M2203.4, Chapter 24 
ЕН, ро: сера Chapter 18, Chapter 24 
VENTING (PLUMBING) 
Air admittance уаімев.................... P3114 
ОДРОНИ аса» с Salle a aay З СЕЕ P3110 
Combination waste and vent system ........ P3111 
CS OM EON rae коса t eoo dh crt Me RSEN, P3107 
Connections and дгаде5.................. P3104 
RUNG бе саат САЛЫ oe te cis CPP EDI: P3105 
Tri РАНА om eco асс ote e he dt, wa FE ET P3106 
Island аа ҒА Due ow на r P3112 
eT ROS аа бо оо ни а ок OC EIAS P3113 
Stacks and Stack vents. - ... fat. uu deme: P3102 
о at e SD оо И P3101 
ТӨШПІЛЕІЕде 255,555 CC TOES DOE P3103 
Шато СТАВКЕ еа лус эж TX ECCO E P3109 
Mio Жо РРР РОУ ВЕ TS P3108 
VERTICAL 
Clearances above cooking top........... M1901.1 
Pipe deHnitioD 2. зако аа poss Qs eee R202 
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VIOLATIONS 
AndIDSHaltles: очно је tec ан а ТВ R113 
VISIBLE TRANMITTANCE (VT) 
Default glazed fenestration........... N1101.10.3 
ШӨНПЕС 44». dre redeo = о R202 
VOLTAGE 
ШӘПЕШОНЬ Uo sse CM Lo 2 UL E3501 
VOLTAGE RATING (SERVICES) .......... E3602.4 
VOLTAGE TO GROUND 
Definition. но го с S ТИ iS es E3501 
НАСТАВЕ radice XR ORTOS ey d E3404.1 
үү 
WALL FURNACE (see APPLIANCE) 
Generdl «ees Ер ти RN GE M1409.1 
ЕС TID SERRE M1409.3 
ӨКАП Жы т рат ааа ар Миа ребра АТ M1409.2 
WALLBOARD 
CHIDS у оо оне o PES Me RE soc EDEN R702.3 
WALLS 
Above-grade, defined .................... R202 
Basement; defined ...:..:........ Es R202 
Bathtub compartments ............ R307.2, P2710 
Баји јео sts 6 carats с es conte R603.9 
BASMA WOO «uses nearest IET easy а R602.10 
ааа э | ЕСКЕ е E ani Сһарїег 6 
ОИ coss aM sud vore e soc enti Chapter 7 
Grawlispaceydefined. ........... „одон. R202 
О РИН ТРЕТ ESSE R602.9 
Deflectioni Asc. «uxo co a ут R301.7 
EXfenor-dennede-.o аа R202 
Exterior COVETING 212 шас» аиры з» жууй R703 
EIniehos: Econ c оо со MEER R307.2, R702 
ШЕРЕСӨ-2 а а а ITI R1001.5 
DODGEN т: >ле inopi Schol bas иако cce R404 
Insulating concrete form.......... R608.3, R608.4, 
R608.5.3 
Shower compartments ................... P2710 
Steel Tramites cs МИН ЕТ AG Sar ny er R603 
Structural insulated panels (SIP) ........... R610 
Thickness, masonry chimneys .......... R1003.10 
Wood татів а, HRS R602 
WARM-AIR FURNACES.................. M1402 
ACRES ara a а E 524. SIMI QURE M1401.2 
Clearance NOU соо гасна a ele са M1402.2 
WASTE 
Сеа аю осо Poon дез Е Р2706.1 
Continuous; definition. « . uy L scere фока, R202 
WASTE RECEPTOR 
пеН ЕТИНА Е. Р2706.1.1 
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Биеницеднуве5.............. совет Р2706.2 
КЕ ПЕТИ И) ИИИ ОЙ Р2706.1.2 
WATER 
Distribution system, definition .............. R202 
Healersdelrillone s . „ооа аео EYES R202 
Heaters ....... Chapter 20, Chapter 24, Chapter 28 
Individual supply and sewage disposal ...... P2602 
Piping sizing methods’. 2.2222... 2а2 сед P2903 
ӘЗЕР ІІ, аж... au apo EAR Lad, К ЕЛЕЕ P2903.3 
Service, separation from 
CUIUS MU pcd ER TERCER т. P2604.2 
Supply and distribution .............. Chapter 29 
Supply system, definition.................. R202 
WATER CLOSET 
Carriers for wall'hung: >. 342.7. и. N P2702.4 
Е и ит T CRECEN ODE R307.1 
Е sana Traya nte рой P2712.1 
Personal hygiene devices ............... p2722:5 
В... Я Р2712.7 
О о о e P2712.1 
WATER HEATER 
Drain water heater heat recovery units . . . .P2903.11 
[GE ЕР Ис че ни To. c's ts OD DE Р2801.7 
COCAINE e m sees P2801.3, P2801.4, P2801.5 
РАКЕ TOME C EV eie EET сан P2801.6 
Plumbing requirements .............. Chapter 28 
кече ВиК. slum eet ste ESTER P2804 
SBISmic Бади... erm eere ии P2801.7 
Selanthermal-..:2. sos P2802, P2902.5.5 
Thermal expansion from ............... .P2903.4 
Used for space heating .................. P2803 
WATER TIGHT 
Definition applied to electrical provisions. . .. . E3501 
WATERPROOFING 
And'dampbroofing .— т.а. Sa esa ae ee R406 
Of openings through roofs and walls........ P2607 
WEATHERPROOF 
Definition applied to electrical provisions... . . E3501 
WELLS (see INDIVIDUAL WATER SUPPLY) 
WHIRLPOOL BATHTUBS................. P2720 
WHOLE-HOUSE VENTILATION .......... M1505.4 
WIND 
океан. we are УКИ R301.2 
Е а... анти Figure R301.2(5)A, 
Figure R301.2(5)B 
MINOS ECTS hs TI А, УА. R609 
EERO replacement sill height ........... R310.2.5 
EGINDIGIGEHONRN EI ein Tye e's Тт R312.2 
Opening limiting devices ............... R312.2.2 
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WIRING METHODS: ........... 141.4. Chapter 37 С 
WOOD 
ElGoBCoODSHHIGHOD- 2. 2....o 222... SON R502 
CONRO SDS. uu eer enmt R404.2 
Protection against decay .................. R317 
Roof-ceiling construction .................. R802 
DRHKGS EC EOS АЛНАН ое. R905.8 
Singles) 452 Or: NULLI IIS REM INS R905.7 
Пева E ла C LESE СТ R502.11, R802.10 
WISH ee uua салон аа о И R602 
WORKING SPACE .......... u... . T cee E3606.2 
Around electrical equipment. ..... E3405.1, E3405.2 
WORKMANSHIP, PLUMBING.............. P2608 
Y 
YARD 
IDG Mens о РРО S с Т R202 
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